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The
New England Consortium's

STATEMENT ON MEDICAL SCREENING

Y oudonot need towear per sonal protectiveequipment during
trainingin order toreceiveacertificateof completion of the

cour se. Any traineewho either by doctor’ sorder, or by persona
preference, choosesnot towear arespirator or protectiveclothingwill
not bepenalizedfor that choice. All trainees, however, must participatein
all hands-ontrainingby at | east ass stingabuddy whoisusing personal
protectiveequipment.

The OSHA standardfor hazardouswaste operationsand emergency
response, 29 CFR 1910.120, requiresthat any employeewhomay be
exposedtohazardoussubstancesat or abovethepermissibleexposure
limitfor 30 daysor moreayear, or, who must wear arespirator for 30
daysor moreayear, or, whoisamember of aHAZMAT team, must be
includedinamedica surveillanceprogram. Employeesmust beprovided
withamedical examinationand consultation prior tojobassignmentand
periodically thereafter. Onepurposeof themedical evaluationistoensure
that empl oyeesarephysi cally capableof wearingtheprotectivecl othing
andrespiratorsthat arerequiredfor their jobs.

Traineesshould havehad medical evaluationsprior toattendanceat a
New England Consortium course. Itisnot theintent of theNew England
Consortiumto providemedical opinionsontheability of traineestouse
personal protectiveequipment, andtheresponsibility for makingdecisions
about theuseof personal protectiveequipmentwill belefttothetrainees.

Pleasenotify theinstructorsif you decidenot touseaparticular
typeof equipment. You do not need totell theinstructor your
reason for thedecision. Y ou may changeyour mind about using
protectiveequipment at any timeduringthecour se.
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Cal
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CPR
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FEMA
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ACRONYMS USED IN THIS MANUAL

American Conference of Governmental Industrial Hygienists

American Federation of Labor/Congress of Industrial Organizations

Acquired Immune Deficiency Syndrome

American Industrial Hygiene Association

AmericanNational Standards Institute

Applied Protection Factor

Air-PurifyingRespirators

Anticipation, Recognition, Evaluationand Control

American Societyfor Testingand Materials

CleanAirAct

Chemical Abstracts Service

CenterforDisease Control

CouncilonEnvironmental Quality

Comprehensive Environmental Response, Compensation
and Liability Act (also called Superfund)

CodeofFederalRegulations

Combustible Gas Indicator

ChemicalHazardousResponseInformationSystem

CentralNervous System

Committee (Coalition)on Occupational Safetyand Health

ChemicalProtective Clothing

Chlorinated Polyethylene

CardiopulmonaryResuscitation

ContaminationReductionZone

Cumulative TraumaDisorders

CleanWaterAct

Departmentof Transportation

DirectReadingInstrument

U.S. EqualEmploymentOpportunity Commission

Environmental ProtectionAgency

Escape-Only Self-Contained Breathing Apparatus

Federal Emergency ManagementAdministration

FullyEncapsulating Suit

Flame lonization Detector

FederalInsecticide, Fungicide and Rodenticide Act

GasChromatography

Ground Fault CircuitInterrupter

Healthand Safety Plan

HazardousMaterial Response Team



HAZWOPER Hazardous\Waste OperationsandEmergencyReponse

HBIG
HBV

HIV

HHS
HMIS
HMTA
HMTUSA

HNU

IDLH
ISO
LEL
LFL
MSDS
MSHA
MSHAct
NEPA
NFPA
NIOSH
NLRA
NLRB
NPL
NRC
0OSC
OSHA
OSHAct
OSHRC
OVA
PCB
FE
PEL
PID
PPE
PU
PVA
PVC
RCRA
REL
RSI
SARA
SCBA
SOP

Hyperimmune Globulin

Hepatitis B Virus

HumanImmunodeficiency Virus

U.S.DepartmentofHealthand Human Services

Hazardous Materials Information System

HazardousMaterials Transportation Act

Hazardous Materials Transportation and Uniform
Safety Act

Name of company thatmanufactures atype of photoionizer
usedtodetectorganicgasesandvapors.

Immediately DangeroustoLifeand Health

Intemational Organizationfor Standards

LowerExplosive Limit

LowerFlammable Limit

Material Safety Data Sheet

Mine Safety and Health Administration

Mine Safetyand Health Act

National Environmental Protection Act

National Fire Protection Agency

National Institute for Occupational Safety and Health

National LaborRelations Act

National LaborRelations Board

National Priorities List

National Response Commission

On-Scene Coordinator

Occupational Safetyand Health Administration

Occupational Safetyand Health Act

Occupational Safety and Health Review Commission

OrganicVaporAnalyzer

Polychlorinated Biphenyl

Polyethylene

Permissible ExposureLimit

Photoionization Detector

Personal Protective EQuipment

Polyurethane

Polyvinyl Alcohol

Polyvinyl Chloride

Resource Conservationand Recovery Act

RecommendedExposureLimit

Repetitive Strain Injury

Superfund Amendmentand Reauthorization Act

Self-Contained Breathing Apparatus

Standard Operating Procedure



STEL
TDI
TLV
TLV-C
TSCA
TSD
TWA
UEL
UFL
USCG
WBGT

Site Safety Officer
Short-TermExposure Limit
TolueneDiisocyanate
ThresholdLimitValue
Threshold LimitValue-Ceiling
ToxicSubstances Control Act
Transportation, Storageand Delivery
Time-WeightedAverage
UpperExplosive Limit
UpperFlammable Limit
U.S.CoastGuard

WetBulb Globe Temperature



EMERGENCY RESPONSE
BASIC HEALTH & SAFETY COURSE

Thisisabasicheathand safety training coursefor emergency responders. Theoverall
purposeof thiscourseistogiveyouanunderstanding of thehealth and saf ety hazards
youmay faceinemergency responsesituations. Thiscourseshouldenableyouto
appropriately protect yourself and othersfrom suchhazardsduring emergency

response.

Wehopeyouwill enjoy thisweek of thinkingabout makingyour work asemergency
respondershealthier andsafer.

The AREC Model

Thepurposeof thiscoursecan bebrokendownintofour groups, based onthe
Anticipation, Recognition, Evaluationand Control (AREC) Modé!:

Anticipation
Tomotivatestudentsto:
 becomeactiveinhealthand safety issuesrel ativetotheir job.
* becomeawareof theimportanceof identifyingcommunity resourcesand planningto
usethem.
« understandthelimitationsof thesystemsthey operate.

Recognition
Toensurethat students:
« understandthehazardsassociatedwith
emergency responsework.
* begintolearnhow toidentify and assessthose
hazards.
* begintounderstandthelimitationsof information
about hazardsand how tousethatinformationin
their plannedresponse.

Evaluation
Toensurethat students:
« understand thewaysto measuretherisksposed by hazardsassoci ated withemer
gency responsework.
« understand how toevaluaterisks.



Control
Toensurethat students:
» understandvariousmethodsof controllinghazards.
« understandthelimitationsof personal protectiveequipment.
» makesurethat theselimitationsdon’ tincreasethedanger of theirworkin
emergency responsesituations.

Purpose of the Manual

Thismanual supplementsthecourseonemergency responsebasichealthand safety.

It containsaseriesof activitiesthat wehopewill helpyoutouseyour work experience
andknowledgetodevel op practical solutionstohealthand safety problems. These
activitiesaredesignedto get studentsworkingtogether and areabasicpart of the
trainingprogram.

Thismanual a so providesbrief outlinesummariesof major pointsandextensivere-
sourcematerial. Wehopethat you canuseit asabeginningreferencetool tosolve
workplacehea thand saf ety problems.

Thismanual isusedthroughout thetraining. It hasbeendevel oped asareferencetool
andasaguidetothetechnical, political and organi zational issuesinvol vedin protecting
worker healthand saf ety inemergency responsesituations.

HAZWOPER
OSHA

1910.120

Student Manual

The New England Consortium
this is to certify that
Dalia Paradie
bas successfully completed
40-Hour Hazard ous Waste Site
Personnel Basic Health
and Satety Course

Caurse Ceordinator




OSHA REGULATIONS: EMERGENCIES

OBJECTIVES

Inthisfirstmoduleyouwill learnabout therol eof the Occupational Saf ety and

Health Administration(OSHA). Special attentionwill bepaidtotheroleof the
OSHA inspection. Wewill discussrightsandresponsibilitiesasdefinedintheOSH
Act. Wewill examinetheimportanceof theHAZWOPER standardin protectingthe
healthand safety of emergency responders. Wewill a sodiscusstheroleof healthand
safety committees.

Theaobjectivesof thischapter aretoensurethat studentsunder stand:

» Thebasicroleof theOSHA inspection.

* Thekey elementsof theOSH Act: the General Duty Clauseandthe
Discrimination Standard.

» TheHAZWOPER standard.

* Theroleof heathand safety committees.

On completion of thischapter, studentswill beableto:

* Listfourfunctionsof theOccupational Safety andHealth Administration
(OSHA).

* DescribeOSHA' sfivelevelsof priority for inspections.

* Describehow toregister acomplaint withOSHA.

* Describethreeimportant worker rightsunder the OSH Act.

 Describewhich categoriesof worker arecovered by the Emergency Response
standard (HAZWOPER), and what thetraining requirementsare.

* Describethecomponentsof afacility Emergency ResponsePlan.

* Describethebasi cguidelinesfor healthand saf ety committees.
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THE U.S.OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION (OSHA)

TheOccupational Safety andHealth Administration(OSHA) isafederal agency
locatedwithintheU.S. Department of Labor. Itisresponsiblefor regulating
workplacehazardsand protecting thehealthand safety of workers. OSHA
wasset up under the Occupational Safety and Health Act of 1970 (OSH Act) to:

» Makeand enforcerulesand standardson safety intheworkpl ace.

* Inspect work sites.

* Respondto employeecomplai ntsconcerning saf ety and heal th.

* | ssuecitationsagai nst empl oyerswhofail tomeet standardsor whoviol ate
thelaw.

* Requireemployersto provideasafeand healthy placetowork.

 Encourageemployerstoreducehazardsandtoimplement saf ety and health
programs.

* Prohibit discrimination against empl oyeeswhoexercisetheir rightsunder
the OSH Act.

The United States Department of Labor

(()) Occupational Safety & Health Administration

OSHA hasavery important standard that wewill talk about throughout thistraining,
theHAZWOPER (HazardousWaste Operationsand Emergency Responder)
Standard (29 CFR 1910.120). Wewill talkinmoredetail about that rulebut | et
usfirstfill insomebackgroundabout how OSHA works.

OSHA’ sInternet web-siteisoneof thebest sourcesof informationavailable: Thehome
pageiswww.osha.gov. OSHA now hasaweb sitethat focusesontheworker’ sissues,
rightsandresponsibilities(OSHA TheWorkers Page). Thewebaddressis. www.osha.gov/
as/opalworker/

TNEC Emergency Responders Basic Health and Safety Course Student Manual



OSHA REGULATIONS: EMERGENCIES

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY
AND HEALTH (NIOSH)

Inadditionto creatingtheOccupational Safety andHealth Administration, theOSH Act
establishedtheNational | nstitutefor Occupational Safety and Health (N1OSH).
NIOSH islocatedwithinthe Department of Heal thand Human Services. Itsmainactivity
istoresearchheathand safety hazards. Inaddition, NIOSH testsand certifies
respirators, fundseducati onprogramsfor occupationa hedthand safety specialists,

deved opssamplingand measurement methods, and fundsstate-based occupationd illness
andinjury surveillanceprograms. NIOSH a soprepareshazard alertsand other
publicationsfor workers, employersandheathprofessionas. It doesnot set standards
but it doesrecommend standardsfor OSHA to adopt. NIOSH putsout the Pocket
Guideto Chemical Hazards, whichyouwill useduringthiscourse, andthe
Recommended ExposureL imits(RELS).

Another key NIOSH activity isitsHeathHazard Evaluations(HHE) program. Thisisa
targetedreview of asiteor facility whereunusual problemshavebeenuncovered.
NIOSH investigatorstry toseewhat i sat theroot of thesesituations. Publishedresults
areanexcellent sourceof information. NIOSH may becalledinat therequest of
workers, unions, employersor medical professionals.

CALL 1-800-35-NIOSH
for information
on workplace hazards

* Source of Graphic: Pesticide Safety for Non-Certified Mixers, Loaders, and Applicators, EPA, 1986.
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OSHA INSPECTIONS

How OSHA Performs Inspections

OSHA isbestknownfor itsroleof inspectingworkplacesfor hazardsand enforcing
safety and healthregulationsintheworkplace. However, thereareonly about 1700
inspectors— combining OSHA and stateagencies—andover 10millionworkplaces
toingpect. OSHA'’ sannual budget hoversaround $300 million—whilethat forwildlife
protectionisover $1 billion. OSHA haslimitedresourcesand certainly cannot cover all
workplaces. Theagency hastofigureout how andwhento useitsresources. Hereis
how OSHA setsitsingpectionpriorities:

* Imminent danger situations: Themost harmful situationsneed attentionfirst.
Animminent danger meansthereissomeconditionwheredeath or serious
physica harmcouldoccurimmediately.

* Fatal accidentsor catastr opheswherethreeor moreemployeesare
hospitalized asin-patients. Suchsituationsmust bereported by theemployer
within8hours.

» Employeecomplaints. OSHA will respondtoformal employeecomplaints
of allegedviolationsof standards, or of unsafeor unheal thful working conditions.
Theseusualy must beinwriting.

* Follow-up inspections, toseeif aviolationthat wascitedinanearlier inspection
wascorrected.

* Programmedinspections: OSHA pickscertainindustries, hazardsor
occupationstoinspect becausethey think that iswherethebiggest dangersare.
OSHA hasbeentryingto sort out better waystofocustheir efforts. INnOSHA'’s
CooperativeComplianceProgram (CCP), OSHA will contact“ highrisk”
companiesand offer themachanceto devel op ahea thand safety program
andtocorrect hazards, withthethreat of traditional enforcementif thecompany
doesnot. Cooperative ComplianceProgramsvary fromoneregionof the
country toanother.

TNEC Emergency Responders Basic Health and Safety Course Student Manual



OSHA REGULATIONS: EMERGENCIES
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* Source of Graphic: Safety, Health and Welfare on Construction Sites, International Labor Office, Geneva.

Thereareother situationswhen OSHA will getinvolved. OSHA respondstoreferrals
fromother agencies, stateofficials, doctorsandlocal firedepartmentsandtoformal
complaintsfiled by unionrepresentatives. OSHA treatsthesereferralsthesameas
employeecomplaints. If thereissomethinginthenews, suchasachemical spill, OSHA
will alsorespond.

Complaints, Investigations, and I nspections

If OSHA receivesacomplaint over thephone, theagency will rarely send aninspector
outrightaway. Instead, OSHA will sendaletter or fax totheempl oyer outliningthe
natureof thecomplaint and askingthat it becorrected. They will ask theemployer to
show documentation of thecorrection. OSHA givestheemployer alimited amount of
timeto present hisor her view of thesituation. Theemployer’ sresponseto OSHA will
berepeatedtothecomplaining employeeor unionrepresentative. If they aresatisfied,
thenthefileisclosed. OSHA callsthisaninvestigation.

If thecomplai nant rej ectstheempl oyer’ sclaimof correctionandsignsanofficial
complaint, OSHA will visitthesiteassoonaspossible. Thisiscalledanofficia
inspection.

Aninspectionwill alsotakeplacewhen:

a) Thecomplainant -- evenif itisover thephone-- saysthereisanimminent danger.
If it soundslegitimate, OSHA will get outtothesiteright away.
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b) Anemployeeor unionrepresentativesignsacomplaintform, or putsinwritingavalid
complaint. AnOSHA inspectionwill beconducted assoonaspossible.

¢) OSHA isnot satisfiedwiththeemployer’ sresponsetothecomplaint.

OSHA will not reveal toanempl oyer who madethecomplaint. Employeesare
protected by theOSH Act: OSHA cannot tell theempl oyer who madethecomplaint.
But, generally, OSHA will not accept ananonymouscomplaint. OSHA usually hasto
know whoisplacingthecomplaint. Insomecases, depending uponthenatureof the
complaint, OSHA might not ask for theidentity of thecomplainant.

Before You Request an OSHA Inspection

Thefirstthingtodoistobringyour concerntotheattention of your supervisor/
employer. Thiscanbedonethroughahealthand safety committeeor aunionstewardif
youbelongtoaunion. However, if youfee that by complainingyouwill bepunished,
or if you havebrought up the problem and nothing hasbeen done, then you can contact
OSHA. If youfindyourself inthissituation andyou bel ongtoaunion, before
contacting OSHA you should bringyour concerntothenext higher official abovethe
unionsteward.

During the Inspection

OSHA usually conductsinspectionswithout | etting theempl oyer know ahead of time.
OSHA will givelimited advanced noticefor anumber of special circumstances, suchas
if theinspection must takeplaceafter regular businesshours. If anemployerisgiven
advancenoticeof an OSHA inspection, they mustinformtheir employees
representative, or let OSHA do so.

* Source of Graphic: Safety, Health and Welfare on Construction Sites, International Labor Office, Geneva

TNEC Emergency Responders Basic Health and Safety Course Student Manual



OSHA REGULATIONS: EMERGENCIES

ANnOSHA inspector may check thefollowingitemsduring thewal karound:

*Labeling.

« Storageand handling of flammables.

»Whether engineering control s, suchasventilation, areworking properly.

« Dust, chemicals, or noi selevel sby placing sampling equipmentinanareaor
attachingittoemployees.

* |f respiratorsareneeded, ensurethey areright for thehazards, andif they are
used, maintained, stored and sel ected properly.

« |f machineshaveguardstoprevent handinjuries.

« For damaged or dlippery walking surfaces.

* For defectiveel ectrical outletsandwiring.

«|f thereareholesinfloor or other tripping hazards.

«|fthereareareasor activitieswhereemployeescouldfall fromheights.

«|f training hasbeendone.

«|f aHazard Communication Programisinplace.

What aninspector will look at dependsonthetypeof facility, itshazardsandthe
purposeof theinspection. When OSHA arrivesat aworksite, theinspector will hold
anopening conferencetoexplaintomanagement why they arethere:
inresponsetoacomplaint; onafollow-upinspection; duetoareferral fromanother
agency; or aspart of it’ s*emphasisprogram” . Sometimesthey will focusonaspecific
processor equipment. Other times, OSHA will conduct acomprehensivewall-to-wall
ingpection. Duringaconference, applicable OSHA rulesandregulationswill be
explained. TheOSHA inspector will ask to havean employeerepresentativeat the
conferenceandat theinspection.

Dependingonthereasonfor theinspection, OSHA may focuson safety issues, suchas
electrical hazards, falsfromhel ghts, beingstruck by equipment or hazardsfrommoving
parts. Thisusualyiscaledasafety ingpection. Alternatively, theinspectionmay focus
onchemical, physicd, or biological hazards. Thisusualyiscaledahealthingpection.
Someinspectionswill cover both safety and health problems. Theinspectionmay take
lessthanaday or cantakesevera days. It may involveoneinspector or several.

Duringtheinspectiontheinspector will observesafety and heal th conditionsandwork
practices. He/shewill talk toemployeesprivately and, if necessary, takephotosand
videotape. Depending onwhy theingpectionistaking place, OSHA may sampletheair
ormeasurenoise. Theinspector may examineinjury recordsandscrutinizethefacility’s
hazard communi cationplan, emergency proceduresand postingrequirements.

Duringtheinspection, theOSHA official may a so point out hazards, andif theemployer
desires, discusssomeremedies. Somehazardsmay becorrected duringtheinspection. If
s0, theingpector will notethisinhis/her estimateof theempl oyer’ seffortstoprovidea
workplacefreeof recognized hazards.
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ENFORCEMENT

Theinspectionendswithacl os ng conferencewhichempl oyeerepresentativeshavethe
righttoattend. If management complains, empl oyeescan haveseparateopeningand
closing conferences. OSHA inspectorswill holdtheseaway fromthework placeif the
employeesask - eveninanemployee’ shome. Attheseconferences,theOSHA
complianceofficer explainswhat he/shehasdiscoveredandthetypesof violations. A full
report of thefinal ingpectionwill besent by mail totheempl oyer andtheunion
representingtheemployee.

Employeescan request separ ateopening and closing conferencesduring
an OSHA inspection.

OSHA will sendtheemployer citations, listingthe OSHA standardsor rulesthat have
beenviol ated and theproposed penalties. Thecitationswill indicateby what date
violationsmust becorrected. Thisiscalledtheabatement date. Thecitationsmust
bepostedintheworkplacefor threedaysor until theviolationsarecorrected,
whicheverislonger.

< A1"11

Beawareof OSHA citationsat your wor kplace.

TNEC Emergency Responders Basic Health and Safety Course Student Manual



OSHA REGULATIONS: EMERGENCIES

Types of Penalties

OSHA hassevera typesof pendties:

» Other than serious. Usually aviolationof apaperwork requirement and one
that would not causedirectinjury or death. Themaximumfineis$7,000 per
violation. Theseareoftenreduced during settlement conferencesif the employer
showsagenuineefforttocomeintocompliance. Thereis nominimumpenaty
andmost* other thanserious’ violationsdonot carry apenalty.

» Serious: Aviolationwherethereisastrongpossibility of injury and/or death.
Finescanrangefrom $1,500t0$7,000. Thesemay bereduced, dependingon
thesizeof thecompany, itseffortsto correct any problems, anditshistory of
compliance.

* Repeat: Thisisaviolationof any OSHA rulethat uponreinspection has been
violated onceagain. It doesnot haveto betheexact samesituation, but
may beahazardthat is* substantially smilar” totheone OSHA foundbefore.
Penaltiescangoashighas$70,000 per violation.

» Willful: Thismeansthattheemployerintentionally andknowingly disregardedan
OSHA ruleor obligation of the OSH Act. Penaltiescango ashighas$70,000
foreachviolation. Inrareinstances, anemployer may becharged withcriminal
violationforwillfullyignoringan OSHA ruleif anemployeediesasaresuilt.
Penaltiesmay rangefrom $250,000 to $500,000 and/or imprisonment for 6
months.

 FailuretoAbate: Failuretocorrectaviolationmay bringacivil penalty of upto
$7000for eachday of violation.

Contesting Penalties

Anemployer may ask to meet with OSHA totalk about thecitationsand especially
thepenalties. Finesmay bereduced based onthesize of thecompany, effortsto
correct hazards, or for other reasons. OSHA almost alwaysreducespenalties. Ina
unionizedsiteOSHA will invitetheunionto participateinformally inthisprocess. If
anemployer goesback totheoldway of doingthingsafter OSHA hasreducedits
penaltiesfor goodfaithefforts, thentheempl oyeesshould notify OSHA.

Employerscan appeal citationsand penalties. Thiswill beheard by aseparate
Occupational Safety and Health Review Commission (OSHRC). When an
appeal isfiledwithOSHA, itisassignedtoan AdministrativeLaw Judge. The
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judgeissuesadecision, andif either party objectstothedecision, it canbe
appeal ed totheReview Commission. If theReview Commissionrefusestohear a
caseor issuesadecisionwhichisnot acceptableto oneof the parties, thecasecan
beappealedtotheUS. Court of Appealsand fromtheretotheU.S. Supreme Court.

* Source of Graphic: Chemical and Radioactive Hazardous Materials Workbook, OCAW/Labor Institute.

OSHA Jurisdiction

Most, but not all, workersarecovered by OSHA. Thosenot coveredinclude:

» State, county, and municipal government workers, unlessthey haveastate OSHA
plan (seebelow).

» Workersinworkplacesregulated by another federal agency, suchastheNuclear
Regulatory Commission, theMineSafety andHealth Administration, andthe
Department of Transportation.

* Self-employed persons.

*In 1998 the OSHA ct wasamended toincludetheU.S. Postal Serviceasan
employer subjectto OSHA enforcement.

OSHA covers federal employees and can inspect federal agencies and issue

citations, based on agreements between agencies. However, OSHA cannot fine
federal employers for violations.

State OSHA Plans

Under theOSH Act, statesarepermittedto operatetheir own occupational safety and
healthenforcement programs. Such stateplansmust beequal toor morerestrictivethan
theFedera OSHA ct. OSHA approvesand monitorsthesestateplans.
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Thereareabout 25suchplans. OSHA coveragefor New England statesisasfol lows:

*Vermont hasastate OSHA plan.

« Connecticut hasajoint plan. Federa OSHA coversprivatesector workersand
Connecticut OSHA coverspublicsector workers.

* Maine, New Hampshir e, M assachusetts, and Rhodel dand are covered only

by federal OSHA. Publicworkersinthesestatesdo not have OSHA protection.

* Rhodeldand, New Hampshireand M assachusetts public sector workersare
covered by statelabor agenciesintheir respectivestates.

&

A list of addresses,
OSHA offices and
state occupational
safety and health
agencies is located
in Appendix A.

WORKER HEALTH AND SAFETY
RIGHTSUNDER OSHA

The General Duty Clause (5(a))

Oneof themost important partsof theOSH ActistheGeneral Duty Clause. This
clauserequiresthat theemployer:

“Shall furnish to each of hisemployeesemployment and a place of
employment which ar efr eefr omr ecognized hazar dsthat ar ecausingor
likely to causedeath or seriousphysical harmtohisemployees...”

Thisclausecovershazardsthat arenot regul ated by aspecificOSHA standard.

1
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For example, ergonomics
violationsar eenfor ced using
the General Duty Clause.

* Source of graphic: Ergonomics Awareness Manual, UAW.

AccordingtoOSHA, ahazardfoundintheworkplaceisaviolationof thisclauseonly if:
*Itisa“serious’ hazard (OSHA cannot citethe General Duty Clausefor other than
serioushazards).
* Itisahazard about whichthereisgood scientificevidence.
» Theemployer either knew or should haveknown about thehazard.
*» Therearewaysto correct thehazard.

Your Right to Refuse Hazardous Work

TheOSHA ctdoesprovidelimited protectionsfor workerswho refuseunsafework.
However, youarebetter protectedwhenyourefuseunsafework if youhaveaunion
contract (or areinaunion). OSHA will investigateand seek remedy fromtheemployer
if youarefiredor disciplinedfor your refusal, provided OSHA thinksyour refusal was
vdid.

* Source of graphic: Hazardous Material Workbook, OCAW/Labor Institute,1992.

If anemployeerefusesdangerouswork under theseconditions, OSHA may moveto
protect that employeefromdisciplineor firing. First, thedangerousconditionmustbeone
that areasonabl epersonwould concludeisareal danger. Secondly, theremust not be
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enoughtimetoeiminatethedanger throughnormal OSHA procedures. Lastly,
employeesmust haveaskedtheir employer toeliminatethedanger. Althoughthisisan
important right, it may takeseveral yearsof |egal proceedingsfor aworker toobtain
justice, suchasreinstatement after beingfired.

Beforerefusingtodounsafework:

* Informyour employer of theconditionand ask that he/shecorrect thesituation
beforeyouget hurt. Document reasonswhy youthink thesituationisunsafe. L et
your co-workersknow about theunsafecondition (andif youareinaunion,
notify your steward). Keeprecordsof all meetingsand discussionsregardingthe
unsafeconditions.

» Explaintoyour employer that youarewillingtodothework whenthe
dangeriscorrected. Meanwhile, ask that you beassignedtowork inasafer
area.

* Source of Graphic: Entrenamiento Sobre Salud y Seguridad Para Los Trabajadores de Desperdicios
Peligrosos, University of California at Berkeley, December, 1991

Your Right Not to be Discriminated Against for Exercising
Health and Safety Rights - Section 11(c) Protection

Y ouhavearight todemand safeand heal thyworking conditionsonthejobwithout fear of
punishment. That rightisspelledoutin Section 11(c) of theOSH Act. Thelaw says
employersshall not punishor discriminateagainstworkersfor exercisngrightssuchas.
» Complainingtoanemployer, union, OSHA or any other government agency
aboutjob safety and healthhazards.
* Filingsafety or healthgrievances.
* Participatinginaworkplacesafety and healthcommitteeor inunionactivities
concerningjobsafety and health.
* Participatingin OSHA inspections, conferences, hearings, or other OSHA rel ated
activities.

If youbelievethat youarebe ngpunishedfor exercising safety and hedthrights, contact
thenearest OSHA officewithin 30 daysof thetimeyou r ealizethat thishasstar ted.
If youareinaunion, get your unioninvolved. If the30day period haslapsed, youare
not covered by Section 11 (c).

13
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Worker Responsibilities Under OSHA

Asanemployee, you havetheresponsibility tocomply withall OSHA standards, rules,
regul ationsand ordersapplyingtoyour job. Whiletherearenolegal sanctionsfor
employeeswhoviolate OSHA rules, theReview Commissionhasthrownout citations
for employeemisconduct.

CHEMICAL EMERGENCY RESPONSE
STANDARDS

Therehavebeenmany important regul ationsandlegal requirementsabout chemical
spillsandreleasesinthelast few years.

TheSuperfund Amendmentsand Reauthorization Act (SARA) waspassed dueto
public concernabout theBhopal, Indiadisaster of 1984 andfear that sucha
catastrophecould happenintheUnited States. In Bhopal morethan 3,000 peopledied
andthousandsmorewereinjuredinachemical accident at aUnion Carbidechemical
plant.

SARA emphasi zesemergency preparednessand community right-to-know. Itrequires
that Stateand L ocal Emergency Planning Committees(L EPCs) beestablished. The
committeesmust draft plansfor emergency response, emergency notification, and
evacuationprocedures. Facilitiesandtransportationroutesfor extremely hazardous
substancesmust beidentified. Under thislaw companiesmust provideinformationto
theLEPCsabout chemicalsthey use, store, andtransport.

Companiesarea sorequiredtoreport accidental spillsor releasesimmediately tolocal,
state, and national agenciesincludingtheEnvironmental ProtectionAgency (EPA).

Companiesmust al sosubmit alist of thehazardoussubstancesand thequantiti esthat
areroutingly releasedintotheair, water, and soil tothe EPA and stateofficials.
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A Few of the Laws Affecting Toxics

Recycledl g HMTUSA
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Materials
and
Feedstocks
: CERCLA 3
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Clean Water Act

Reclaimed CERCLA
Material OSHA
. Landfill
TSD Facility
{Treatment, Storage, & Disposal)
CAA - Clean Air Act

and Liability Act (Superfund)

OSHAct- Occupational Safety and Health Act

RCRA - Resource Conservation and Recovery Act
SARA - Superfund Amendments Reauthorization Act
TSCA - Toxic Substances Control Act

CERCLA - Comprehensive Environmental Response, Compensation,

HMTUSA - Hazardous Materials Transportation Uniform Safety Act
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OSHA RULE: THE HAZWOPER 1910.120(q)
EMERGENCY RESPONSE STANDARD

SARA required OSHA tocreatehealthand safety regul ationson chemical spills.
OSHA developed 29 CFR 1910.120, the Hazardous Waste Operationsand
Emergency Response (HAZWOPER) standard. Under HAZWOPER, companies
must anticipateand planfor potential emergencies. Companiesarepermittedtodecide
whether they will haveanin-housespill team. A company may decidenottohave
personnel respondto chemical incidents, and evacuateeveryone. If thecompany
decidestodea with spillsin-house, it must devel op an approachthat meetsspecific
OSHA requirements. Ineither case, thecompany must review thepotential for chemical
accidentsandexplaininwritingwhat it planstodo.

HAZWOPER Standard -- Who is Covered?

Therearetwo broad categoriesof workerscovered by theemergency response
requirements:

1. Workersemployed by an emer gency responseagency: Thisgroup
includesfire, police, and emergency medical personndl. Alsoincludedinthis
group areemployeesof stateandfederal regul atory agenciesresponsiblefor
respondingtochemical incidents, road crewswhomay play aroleinanincident,
and subcontractorscalled by amunicipality tomitigateachemical accident or
emergency. (Because OSHA haslimited jurisdictioninthepublicsector, OSHA
will not directly enforcetheHAZWOPER standard for most public sector
workers. Whereastatehasaspecial OSHA state plan program covering public
sector workers, that statewill enforcethestandard. Wherethereisno special
stateplan, theEnvironmental Protection Agency (EPA) issupposedtoenforce
thestandard, though oftenisreluctant todo so.)

2. Workersintheprivatesector whoactively and aggressively respondto,
control or mitigatechemical accidentsor spillsinthefacility wherethey work. All
potentially involvedworkersarerequiredto havetrainingfor hazardousmaterials
spills, asdefinedinboththeemergency response(1910.120)(q) and hazard
communication (1910.1200) standards.
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What is an Emergency Response?

A janitorwhocleansupaspill of paint thinnerisnot performinganemergency response
accordingtoOSHA.. However, if enoughthinner wasspilled that it threatened afire, then
OSHA wouldins st onanemergency response. Inanother scenario, OSHA makesthe
distinctioninthefollowingway. A spill of tolueneinafacility that makestol uenemay not
beanemergency responsebecausepersonnd intheimmediateareaarea ready familiar
withthemateria andhavetheequipment andknowledgetohandlethesituation. This
wouldbecalledanincidental rel ease. However, thesamespill ingdeafurniturefactory
might requireanemergency responseif workersintheareadidnot havethesame
equipment and knowledgeastheother group.

AccordingtotheOSHA Emergency Response Standard, whether emer gency
responseisrequiredwill depend ontheparticular hazard and wor k
circumstances.

OSHA mandatesthat theemployer:

1. Developanemergency responseplanthat laysout chainof command,
responsibilities, andemergency procedures;

2. Train all personnel toadegreethat will protect them from hazar dsfaced in
anemer gency. (Almost 70 percent of OSHA' SHAZWOPER citationsare
forfailureto haveanadequateemergency planandappropriatetraining, as
spelledoutinthissection, paragraph{ g} of thestandard.)

Inother words, employeesmust begiven clear and accurateinformation about the
potential hazardsof releasesintheir facility andtheappropriatemethodstosafely mitigate
and control them. Theseissuesmust beaddressedintheplanning process. If thereisa
spill of tolueneinmy facility, canwehandleit? How bigaspill? Where? When? What
doweneedfor equipment, for worker safety?

17
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The Emergency Response Plan

If theempl oyer decidesthey will haveanin-houseresponse, thenthey will haveto

addressall of thefollowing:
* Planningand cooperationwithoutsidepartieslikethelocal fire
department and L ocal Emergency PreparednessCommittee(L EPC)
* Chainof command, communications, and personnel roles
* Emergency recognitionandprevention
* Personal protectiveequipment and emergency equipment
* Evacuation procedures, saf edistancesand saf eareas;
* Emergency medical treatment
* Sitesecurity
 Decontamination
* Evaluationof plans.

Emergency Response Procedures

I\

4

ERPLAN

Proceduresfor handlinganemergency must meet somespecificOSHA requirements.

1. Thechain of command must beset up sothat respondersand communications
are controlledthroughan|ncident Command System (1CS). (ICSisasystem
devel opedwithinthefireservicetoidentify hazardousconditionsandtodesignate

appropriatecontrol sand proceduresduringanemergency.)

2. Emergency respondersshall useabuddy system -- working inteamsof two or

moreinthehazardouszone.

3. Certainemployeesmay play aroleinanemergency eventhoughthey arenot

emer gency responder s. Theseempl oyeesneed to bebriefed onwhat chemical
hazardsareinvolved, onwhat they asskilled support personnel areexpectedtodo

duringanemergency, andinstructed onthewearing of any required PPE.

4. Workersshall alsoreceiveappropriatesafety and healthtrainingfor thetasks

they areexpectedto performduringclean-up followingan emer gency

operation.
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Training

Many peoplehavebecomefixatedwiththenumber of hoursof training. Anemployer
will ask: how many hoursdo | needtoget? Thisisthewrongapproach. Notraining
should besol ely based on getting aminimum number of hours: it should bebasedon
theexpected dutiesand potential risks. If anemployer expectsagroup of workersto
identify anincident, roundup mitigation equi pment and control theincident, thenthey
must betrained uptoalevel wherethey candothiscompetently and safely.

Thisalsoisimportant whenit comesto clean-upafter theemer gency. Someonemust
removethehazardousmaterialsandreturnthesitetonormal. Usually thiswill bein-
plantworkers. OSHA statesthat theseemployeesmust receivetrainingandbe
properly protected based onthetasksthey areexpected to perform.

Training Requirements

OSHA hasspecified certainlevel sof trainingand correspondingtrai ning requirements
for emergency responders. Eachlevel hasaminimumnumber of requiredtraininghours:

* AttheFirst Responder Awar enessL evel arethose personnel who act as
“gpotters.” They areexpectedtoidentify anincident or emergency, recognizethe
associ ated hazardsand notify appropriateauthorities. Thesefolksmust know
risksassoci ated with hazardoussubstancesandtheir roleduring suchan
emergency. They arenot expected torespondto or abatetheincident. OSHA
doesnot specify aminimum number of training hoursfor respondersat thislevel.

HEALTH AND SAFETY COMMITTEE MEETING

* Source of Graphic:Lead Abatement Manual,Mass. Respiratory Hospital, 1991.
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* TheFir st Responder Oper ationsL evel involvespersonnel whowill setupa
“defensiveperimeter.” Their primary responsibility istocontainaspill or release
fromadistanceandtokeepitfromspreading. They shouldreceiveat|east 8
hour sof initial trainingtorecognizeanincident and associated hazards. This
training should hel pthemunderstandtheir roleasfirst respondersandthe
standard operating proceduresof theappropriate ER plan.

*HazardousMaterial Technicians/Specialistsarethepersonnel dedicatedto
controllingand stoppingtherel easeor emergency. They aredividedintotwo
groups. TheHazardousMateria Techniciansarepersonnel designatedtohandle,
rescueandto enter thehot zoneto patch, plug and otherwisecontrol therel ease.
Thesecondgroup areHazardousM aterial sSpeciaistswhohaveparallel duties,
but who a sohavemorespeciaizedtraining or experienceinspecificchemicals
(chlorineorammonia, for example), or inhandling aspecificitemof equipment
(rail car, tanker truck, chemical storagetank, piping, etc.).

They a sohavemoredutiesduringanincident. For bothgroupsOSHA requires
aminimumof 24 hour sof tr ainingequal tothefirst responder operationslevel,
aswell astraining-- or proof of competency -- intheadditional duties.

» On-Scenel ncident Commander isthepersoninchargeof theemergency.
They must receiveat |east 24 hour sof trainingequal tothefirst responder
operationslevel, and becompetent torunthelocal /facility incident command
systemandtheloca/facility ER plan.

All per sonnel shouldreceiveannual refr esher trainingtomaintain their
effectivenessin thefield, or they should be ableto demonstrate competency.

Workershandlingemer genciesor post-emer gency cleanup should receive
sufficient training sothat they can performtheir dutiessafely. Hoursof
training haslittletodowiththisgoal. What countsisthat you haveenoughtraining—
andretraining—totacklethetasksyou areaskedtodo. Onevalueof preplanning
andrunningdrillsisthat you candiscover gapsinyour abilitiesbeforeyouhaveto
respondtoareal emergency. “What if” analysesor drillsareespecially useful for
trainingpersonnd.

At Armco Stedl in Kansas City, Missouri, anew joint safety committee
helped savethecompany approximately $1 million duringoneyear and
another $500,000duringthefollowingyear. Over thesametwo-year period,
thecompany experienced adrop in OSHA recor dableaccidentsfrom 428to
218.
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HEALTH AND SAFETY COMMITTEES

A hedlthand saf ety committeeisoneof thebest waysto prevent costly injuriesand
accidentsat work. Thesafety committeeisvital becauseitisalwayspresentinthe
workplace. Anactivesafety committeeistheagentintheworkplacethat givesthehighest

prioritytosafety.

Federal OSHA seesthepresenceof asafety committeeasacritical factor during
ingpections. Many stateshavelawsmandatingworkpl acesafety committees. Severd
unionshavecontractsthat establishsafety committees.

What Should a Health and Safety Committee Do?

Thereisnoblueprint that fitsevery work site. Eachcommitteewill needtobetailoredto
itsspecificcircumstances. Therearesomebas cguiddines, however, for any safety
committee

1. Takeregular safety tour s. Regular monthly inspectionsarethebest way to detect
unsafeconditions. Theworkplaceisawayschanging. A number of potential problems
canbeidentified and eval uated duringawalk around safety tour:
» Makesurethat empl oyeesand supervisorsarefollowing safety policiesand
programs.
*Makesurethat al safety equipment, goggles, respirators, andglovesareinworking
order and beingusedproperly.
» Makesurethat control slikeguardsonmachinesor ventil ationareworking.

2. Investigateseriousincidents. Why did theinjury happen? How wasthechemical
spilled? What canbedoneto prevent it fromhappeningagain? Don'’ t just focusonactual
accidents- takenear missesand complaintsseriousy. Asidefromincidents, the
committeeshouldtry totarget problemareassuchas:
* Review Workers Compand OSHA injury andillnessrecords. They may helpto
identify aproblem.
* Review measurementsof thingslikehazardoussubstancesor noiseintheworkpl ace.

Thesafety committeeshouldtakeanactiveroleinany inspectionsby OSHA, local or
stateagencies, or theinsurancecompany.

3. Training. Thesafety committeecanplay akey roleby reviewingand/or suggesting
safety programsandtraining. Thecommitteeshould:
* Keegpmanagementinformedabout new federa or stateregul ations.
 Devel opfact sheetsor anewd etter to presentinformati on or todi scussimportant
Issues.
* Receivetrainingand educationtoincreaseskillsandknowledgeinsafety and heal th.
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4. Suggest improvements. Thecommitteewill bemakingrecommendationsto correct
unsafepracticesand conditions. After examininganaccident, or followingasafety tour,
thecommitteeshoul ddevel opalist of neededimprovementsandatimetabl efor fixing
hazards. Specificwork practicesmay bealtered. Changesincompany policy orin
established safety programsand proceduresmay besuggested.

5. Anticipatepr oblems. Sometimesachangeinoperationsor evenintheconstruction
of afacility canproduceunforeseenproblems. Maybeanew chemical, or anew
operationor processisintroduced. Thesafety committeeshould check for any impact on
safety or healthbeforeanew processisimplemented or beforechangingthework
environment.

Thejoint health and safety committeeat theMack Truck plantin

Hager stown, Maryland, includesboth union and management. The
committeechair rotatesbetween management and theunion. Theunion
member scomefrom each of theplant’ soper ating shifts; management is
represented by thesafety super visor, engineeringdepar tment, maintenance
department and plant supervisors. Theplant hasoneof thelowest accident
ratesintheentiredivison. Thenumber of lost timeaccidentsdr opped from
100to 36 over athree-year period; lost daysdueto accidentsdropped
from 1200t0 950 duringthesamethreeyears.

Make the Committee Work
Herearesomehintsabout what can hel pmakeasaf ety committeesuccessful:

» Management hasultimateauthority for safety intheworkplace. Topmanagement
must beinvolved and supportive.

» Thecommitteemust haveaccesstorel evant informationandrecords.

* Theremust becl ear proceduresfor running thecommitteeandfor resolving
disagreements.

» Thecommitteemust haveacl ear methodfor handlingcomplaints. Whenemployees
or supervisorsdistrust asafety committee, it usualy isbecausethecommitteehas
not respondedtoanitembrought toitsattention.

» Thecommitteeshoul dtry toincludemembersfromall segments(andall shifts) of
theworkforce. Includemaintenance, office, physical plantandgroundsstaff.

» Safety committeesfunction best whenthereisabal ancebetweenemployeesand
management. If thefacility hasaunion, bothsidesshouldberepresentedequaly.
If thereisnounion, ask theempl oyeesto choosecommitteemembersfrom
theirranks.

» Committeemembersshouldreceiveampletrainingtohandletheir tasksand

responghbilities
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Rights and Responsibilities

Using the manual as a resource, answer the following questionsin
your group:

1. WhichisNOT aright guaranteed to employeesunder OSHA?
*» Toseenoticesof OSHA citationsposted.
* Toparticipateinan OSHA inspection.
» Tohavetheworkplaceinspectedimmediately by OSHA whenacomplaint
Isregistered.
» Tofileacomplaint and remainanonymous.

2. A new chemical called Lag-Blu hasbeenintroduced into aspray operation at
LOCK, Inc. Someindividuashave had reactionsincluding shortness of breath and
hacking cough. Severa operators have been to seethe company nurse. Onehad to
betaken to the emergency room.

How would OSHA ruleshelp you get information about thischemical ?

3. If OSHA finesan employer, doesthe employer havetheright to make employees
pay thefines?

4. Describethetypesof OSHA enforcement powers.
Inyour experiencearethey effective?

5. MNO Electronicswantsto have anin-house spill team. Briefly report on someof
thecrucia OSHA requirementsthat thiswill involve.

The aim of this activity isto review various issues relating to OSHA.
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Activity 1B:
Skit - OSHA Rules and Regulations

Your instructors will perform a short skit about spill response and
OSHA rules and regulations. The situation is as follows:

A new chemicd called Lag-Blu hasbeenintroduced into aspray operation to coat
metal partsafter they have been cleaned and degreased. |n attaching the new spray
applicator to a30-gallon drum of Lag-Blu, the chemical wasreleased into theair.
Astheoperator pulled away, asmall amount spilled.

Workinginyour smal groups, pleaseanswer thefollowing questions. Each group will
present its pointsto therest of theclass. Therest of the classwill record the actual
points made and note the strengths of each point.

1. Which OSHA rulesand regul ations have animpact on thissituation?

2. What would happen if aworker refusesto clean up the spill?
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CHAPTER1:
OSHAREGULATIONSFOREMERGENCIES

OSHA will makeaninspectionaccordingtothefollowingcriteria: imminent
danger Situations; fatal accidentsor catastrophes, employeecomplaints;
follow-upinspections; and programmedinspections.

If youcomplaintoOSHA, they will not reveal your nametoyour employer;
but youmustlet OSHA know inwritingwhoyouarebeforethey will respond
toyour complaint.

Y ouor your representativehavetheright to attend theclosing conference of
anOSHA inspection.

Y our mostimportant rightsunder OSHA aretheright toaworkplacefree
fromrecognized hazards, theright torefuseunsafeor dangerouswork, and
theright not to bediscriminated against for exercising healthand safety rights.
Knowyourrights.

OSHA'’ sEmergency Responsestandard (HAZWOPER) coversworkers
employed by anemergency responseagency (suchasfireandpolice) aswell
asprivatesector workerswhodeal within-housechemical accidentsand
soills

OSHA mandatesthat theemployer havean emergency planthat definesthe
chainof command, responsibilitiesand emergency procedures. Itaso
requirestheemployer totrain personnel enoughto protect themselvesagainst
emergency hazards.

Heal th and saf ety committeesare oneof thebest waysto prevent work
injuriesbecausecommitteesarealwayspresentand, if active, arethegroup
puttingthehighest priority onsafety.

M akeheal th and saf ety committeeswork by having clear procedures, fair
representationfromdifferent partstheworkforce, and anequal balance
betweenworkersand management.
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OBJECTIVES

In this module we will discuss the importance of planning in
preventing spills and emergencies and in preparing to respond
to spills and emergencies. You will learn how to examine your
facility through atechnique called “risk mapping”. Finally, we
will discuss how planning can help you to handle chemicals more
safely.

The objectives of thischapter areto ensurethat students:

» Understand theimportance of planning.

 Utilize lessons of risk mapping in their own facility.

» Recognize the importance of how chemicals are used,
stored, and transported.

On completion of thischapter, studentswill beableto:

Describe the elements of a chemical spill review.
Describe the four key parts of an effective spill plan.
Develop arisk map of their facility and an inventory of
chemicals at the site.

Use achemical release chart to learn about chemicals at
their facility.




Chapter 2

PREVENTING PROBLEMS

“It’sbetter to stay out of troublethanto get out of trouble.” Thisisour mottointraining
you about responding to spillsor accidentswhereyou work. Thebest way to protect
your health and safety isto prevent chemical accidentsfrom happeninginthefirst place.

We are going to emphasize planning inthis

training. Likeasportsteam, youwill needto
have agame plan. Planning isaprocessin
which you become aware of processes,
procedures, and habitsthat can causechemical
accidents. Planning will help you identify
changes in the work environment that can
prevent an accident before it happens.
Planning, then, will helpyou dotwothings. It
will helpyouto prevent spillsfrom happening.
Anditwill helpyou get ready toded with spills

that may happen * Sourceof Graphic: Vermont SIRI website, http//hazard.com/graphics

ANTICIPATING WHERE EMERGENCIES MIGHT OCCUR:
A Chemical Spill Review

A closereview of chemical use, transportation, and storageisimportantinorder to
anticipatelikely accidentsand prevent spills.

A chemical spill review should help you develop aspill plan that showswhat isstored,
how much, andwhere. It should show how achemica getsfrom one point to another, that
is, how it movesthrough afacility. 1t should a so show how thechemical isusedinawork
process, so that you do not simply addresseach chemical inisolation.

1. Storage

Largequantitiesof chemicasareusudly kept indesignated Sorageareas. Smdll quantities
of chemicalsmay be storedinawork areaor lab. Some chemicals, likeammonia, are
storedintanksoutsidethefacility.

When looking at storage practices, keep in mind thisprinciple: flammablesand
oxidizers should be stored separately. Oxidizerscan greatly increasethe
chanceof afireor explosion if they mix with flammablesubstances.

Placement of Flammableand I ncompatible Chemicals. Somechemicals, suchas
nitrates, dichromates, concentrated hydrogen peroxide, and concentrated nitric acid, are
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powerful oxidizerswhich canignite solvents. They should be stored separately from
flammables.

Therearedtrict firecoderegulationsinvolving the storage of dl flammables. The
Occupationa Safety and Health Administration (OSHA) hasaspecid standard
governing flammables(1910.106):

* If possible, flammables are best located in a separate building. If that is not
possible,they should be stored in a room that has a least one outside wall and
interior walls made with fire-rated construction.

* Lighting and switches should be explosion-proof,
and mechanical ventilation should be controlled by
a switch outside the room.

* Flammable liquids, like acetone, should be stored
in flammable liquid storage cabinets away from
sources of ignition. These cabinets help protect the
product from outside fire, prevent temperatures
inside the cabinet from rising quickly, and contain
spills inside the unit.

* Alkali metals such as sodium and potassium

should be stored in such a way as to prevent their contact with water. If they
come into contact with water, they produce highly flammable hydrogen gas.
For this reason, sodium and potassium are normally stored under a layer of
mineral oil to prevent contact with moist air.

Condition of chemical containers. Thingscan happen to containersthat increasethe
chanceof spills. Temperatureor pressureinsdeacontaner may increasewhilethe product
sits. Containersageand rust. Rust or bulging aresignsof potentia container failure.

Glasscontainers of some substances(i.e. ether, picric acid) may form peroxidecrystals
around theopening. Thisindicatesavery explosvesituation.

A product such asammoniamay be stored in large outside or underground tanks, and
piped into and through the plant. The condition of pumps, piping, valvesand packing—
and the control sthat runthe system — should bereviewed criticaly. Frequent inspections
and testing of the equipment should occur. Spare partsand maintenancerecordsmust be
kept up-to-date. It isimportant to have written proceduresfor safe operations, from
starting up the process, to operating it safely, to emergency shutdown.
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Shelving. Itisimportant to consider how containersare stored and handled:

» Shelving should bestrong enough.

* Each shelf should carry no moreweight than itsrated capacity.

* All containers should be shelved at eyeleve or less, whereaworker can seeits
label. Heavy containers should be shelved even lower (no morethan 2 feet up).

* Corrosivesshould bekept at floor level.

* Shelvesshould haveraised edgesor rim guardsto prevent containersfromtipping
off.

* Productsstored onametal shelf should be compatiblewith that metal.

* Gascylindersshould besecuredto prevent faling, and stored away fromignition sources,
flammable products, and corrosives.

* Cylindersof incompatible gases should be separated from each other.

2. Transport

Consider how chemicalsarrive at thefacility and how they aretransported through the

facility. Chemicalsaretransported in many different ways. Production workers may

comeinto the storage areato get specified amounts. Containers may be moved from

storageinto aproduction areaon handcarts. Chemicasmay be piped fromlarge storage
containersto the production area.

Just asyou might look at arouteyour child takes
to school to determinewhereit might be unsafe,
youwill look at thejourney that chemicalstake
inyour facility. Consider where spillsare most
likely to happen. For example, you may find
that it issafer to move chemical containersona
dolly than by handtruck. You might spot people
moving gascylindersthat arenot safely anchored
and secured. You might
notice people leaving
flammablesopeninthe
work area. 'You might spot maintenance workersusing aproduct

improperly.

3. Process/Use

When you analyze how chemicalsare used in awork process,
be sureto review the production areawith particular attentionto
pumpsand valves, packing, equi pment maintenance, and
temperature and pressure controls. Interview operatorsand
supervisorsto gain abetter understanding of specificwork
processes and how spillscan be prevented.
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Some chemicasare handled directly by operators. Other chemicalsmay beintroduced
into thework processdirectly and automatically - untouched by human hands. Therefore,
mechanicd fault linesor valvesmay lead to spills.

Chemicalsmay be heated or ateredin aprocess, so you need to be aware of by-products
that may result. Chemical smay affect theequipment inwhichthey areused. You can probably
think of other waysthework processcan lead to spills.

BASIC POINTS IN LOOKING AT YOUR FACILITY

» Know your products. What’ sonsite? Anemployerisrequiredtohavethis
informationalready aspart of their OSHA HazCom Plan. (TheHazard
Communication Planisthemethod by whichyour employer informshis/her
employeesabout thehazardsof workplacechemicals.) Isyour HazComplanupto
date?

» Developachemical releasechart for each product asaway of organizing
informationabout spills. (Chemical rel easechartsaredescribed onpage9of this
chapter). Thiswill giveyouaquick referencetoidentify theproductsandrecognize
hazards.

* Look at how thechemical productsarrive, arestored, used, and discarded.

* Investigatewhether chemicalsarestored safely, andincontainerswhicharewell
labeledandingoodcondition.

» Examineoperationsand processesand cons der theprocesses, equi pment,
and machinery that may contributetoanemergency situation. For example,
you might have chemi cal spipedintoanoperation. What could happenif therewasa
leak at avalveor inthepiping? Arethereshutoffsandwherearethey? Canyou
shut of f theel ectricity feeding that system? Thesearethe typesof questionsyou
shouldtry toanswer.
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» Work with production, maintenance, and custodia staff inyour facility. They may
bethefirst onthescene. Make surethese staff peopleknow what kinds of
informationyou, asaresponder, will needfromtheminanemergency.

 Consider whether temperature, ignitionsources, confined spacesor other
environmental factorsmay complicateanincident.

» Considertheareasoutsideyour facility. Notall accidentshappeninside. What
about thefront gate or theroad to your |oading dock? How about an outsidegas
tank? How closeareyouto highways, railroads, navigablewaterways, andair
traffic? What about other commercial facilities, andresidences?

Thismay seem overwhelming, so set priorities. Start with your bad actors: the
productsor processesthat worry you themost. Tacklethesefirst then movetoless
hazardous productsand processes. Itisimportant to have an ongoing relationship with
your plant’ s safety person and the environmental and health and safety committees. In
fact, membersof the responseteam should beon all safety committees.

AN EFFECTIVE CHEMICAL SPILL PROGRAM

Any planfor spill responsewill be more effectiveif itispart of alarger program that
addressesall facility safety and health issues. Such a health and safety program would
includemethodstoidentify general worksite hazards. It would asoinclude proceduresto
control and diminate hazards.

Aneffectiveprogramwill havefour key parts:

1. Management Commitment and Employee Involvement

Department andlinesupervisorswill takethel r cuesfrommanagement’ scommitment. I
management takeshealthand safety serioudy, thenitwill commit resourcesfor agood
emergency plan. Employeeinvolvementiscritical tothesuccessof bothgeneral health
and safety and anemergency responseplan.

2. Worksite Analysis

Thisreferstolooking at theworkplace, conditionsof operations, and work
practicesfrom the safety and health perspective. 1tincludesthefollowing

» Basdineworksitesurveys.

* Review of processes, material sand equi pment.

* Routinejobhazardanaysis.

» Siteingpections.

» Communications,including methodstoregister complaintsand makesuggestions.
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3. Hazard Prevention and Control

Thisincludesthefollowing:
* Review methodstocontrol hazards.
» Maintainpersonal protectiveequi pment and other equipment.
» Planand preparefor emergencies.

4. Training

Thisincludesthefollowing:
* Trainingonhealthandsafety responsibilitiesandrolesof all personnel.
» Employeetrainingonthenatureof hazardsand methodsof control, andonthe
specificsof safety and health programsandpolicies.
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The Ongoing Activity:

Chemical Release Chart

Thisis a continuing exercise. As you finish each module you will be
directed to complete a new section of the Chemical Release Chart.
(Look on the next page for a sample Chemical Release Chart). This
exercise has two tracks; the track you follow depends on whether or
not thisis a contract course or an open enrollment course.

* If thisisan open enrollment course you will be given achoice of two chemicals
tochart. Thefirst chemicd isselected fromthefollowinglist:

Ammonia(ges)
NitricAcid (fuming)
Xylene

Caustic Soda
Chlorine

Anaccompanying MSDSwill be provided for each chemical. Thesecond chemical is
onefromyour ownwork environment or onethat you are concerned about.

« |f thisisacontract course, the course coordinator will determine which
chemicals each group will work on.

When you completethe chemical release chartsyou should have aworking knowledge
of theinformation you need to make arespons ble decision for responding to known
chemicals. You should aso understand why al rel eases of unknown chemicasrequire
full protection. (Wewill discussfull protectionin chapters5and 6.)

You will beginto complete chemical release chartsin Activity 2. Onthenext pageisan
exampleof achemical release chart for mercury.
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Chemical Release Chart

Product: Mercury liquid metal Date Prepared: Reviewed:

Dense silver gray liquid; beads together and rolls quickly; odorless;
fcolorless; evaporates quickly.

L ocation(s) Quantity: Container Size(s)
See map
Hazards
Flash Point: NA LEL: NA UEL: NA
Vapor Density: 6.9 Vapor Pressure: 0.0012 mm Specific Gravity: 13.6
PEL: 0.1 mg/m3 IDLH: 10 mg/m3

Reacts with: ammonia, chlorine dioxide, sodium carbide, acetylene

Routes of entry into the body:  can be absor bed through skin, or inhaled

Corrosive: xx YES NO

Acute & chronic health effects.  vapors harm brain, eyes, kidneys, may cause mood changes; |oss of
feeling in hands; breathing much vapor in a short time can poison, causing chest pain, coughing, breathing
problems, and nausea.

Protective Equipment

Respirator: SCBA above 1.25; half-face APR (with goggles) if under .25; full-face
Type of filters (if needed) APR if over .25 but below 1.25; use mercury/chlorine gas cartridge.
Suit: level and material eye, face and skin protection, 2-ply Tyvek/Saranex or Barricade
Boots: cover with overboots

Eye/Face: if not in full respirator, use safety goggles

Gloves, outer material: Butyl Neoprene Gloves, inner material: PVC Viton Neoprene

Spill Response Equipment

Air Monitoring: mercury vapor lamp: vapors increase when mercury is disturbed; shift

Per sonnel Monitoring: from 640F to 780F doubles V P; reoccupy when air levels = .3ug/m3.

Soil & Water Sampling:

Absorbents: sprinkle powdered zinc to keep mercury out of air, turns beads into paste

Decontaminants: no neutralizers
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Per sonnel Decontamination Procedur es

Include drawing:

Response Procedures.

How many gallons or number of square feet covered is called asmall spill?

Number of gallons 30 ml(on non porous surface) Number of square feet

Over this size spill isalarge spill.

Small Spill Response

If spill on a nonporous surface (and less than 30 milliliters), sprinkle powdered
zinc to keep mercury out of the air. Use asolution of 20% calcium sulfide or 20%
sodium thiosulfate to make a paste; using damp sponges, work into paste while
scrubbing surface.

For liquid beads, push together with squeegee. Collect in pans, then placeinto
plastic bags. Use flashlight in cornersto highlight silver beads. Decon with water
and mild shampoo.

Sprinkle powdered sulphur; if it turns brown, mercury is still present.

What isthelargest size spill you can handle?

L arge Spill Response

Call for outsidehelp? Yes No
If spill reaches porous surface (such as wood, carpeting), isolate and dike; of if
spill islarger than 30 milliliters (1 pound), isolate and use outside contractor.
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Activity 2:

Risk Mapping

The purpose of this activity is to develop a map showing where
releases/spills of hazardous chemicals are most likely to occur. By
anticipating where releases/spills can occur we think about what can
be done to prevent them.

Thisactivity should bedonein groups. Each group needsto select arecorder
and a spokesperson to brief theclasson your group’sfindings. Each group
should choose to do:
« arisk map of the “loading dock” site (see the next page);
OR
 arisk map of asite at which someonein the group works.
Onceyou have selected a site to map, compl ete the following tasks:

1. Draw arough floor plan on large newsprint paper. Identify the hazard areas,
focusing mainly on chemical hazards. Where are there potential hazards for chemi-
cal spillsor releases? You may include other hazards - such as physical, biological,
or radiological - if they areimportant. Useacolor coding system to specify levels of
hazard (such ashigh, medium, or low). Different colored highlighters should be on
your tables. You will be asked to present your group’s risk map to the rest of the
class.

When you consider any possibleincidents, address the following:
» Typeof release: Gas, liquid, or solid. Released into air, soil, water.

» Hazards. Flammable, toxic, reactive, corrosive, physical hazards
(entrapment, heat/cold, engulfment).

» Source: Temperature malfunctionin chemical bath, valveleak,
container rupture, pipe/hose leak, mixing of incompatible chemicals.

2. Now that you have decided what the different hazards are, make alist of chemi-
cals at this site. Then place each chemical on a separate chemical release chart. (If
you arein an open enrollment class, take one chemical from thelist provided and
one chemical of your choice.) Determinethetype of container and the quantity
stored at each location wherethe chemical isbulk stored and/or used. Pleasedo not fill
out any moreinformation onthe chemical release chart at thistime.
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SUMMARY SHEET

CHAPTER2:
PREVENTING PROBLEMS: PLANNING

Planning will help you prepare for spills and help you prevent them
fromhappening.

OSHA requiresthe employer to anticipate and plan for any potential
emergencies. Theemployer must decide either to handle emergencies
in-house or to call in an outside team.

An effective spill plan will have four key parts:
* management commitment and empl oyeeinvol vement
» worksite analysis
* hazard prevention and control
* training

Know your products! Create aspill guide for each product. A spill guide
should show where chemicals are stored, how they move through the
facility, and how they are used in awork process.

Develop aspill response plan for the most hazardous chemicals and
processes first, then move to less hazardous products and processes.

Do NOT storeincompatible chemicals near each other.

Frequently inspect and maintain chemical containers, piping, and system
controls, and follow written procedures for safe operation.

Involvefacility production, maintenance, and custodial staff inyour facility
in the spill prevention process. Everyone can help to prepare for and
prevent emergencies.

Examine how emergencies can happen and be prevented outside your
facility -- at thefront gate, at an outside gastank, or out on the highway.

Y our facility’ shealth and safety committees should work closely with the
emergency responseteam.

Work closely with outside emergency organizationsincluding Local
Emergency Planning Committees(L EPCs), firedepartments, and police
departmentsin devel oping emergency response plans.
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OBJECTIVES

Now that we have looked at the importance of emergency planning, we will
look at how various sources of information can assist you in planning for
routine and non-routine incidents. Before we discuss information sources, we
will evaluate the toxic effects that various chemicals have on the body. You
will learn to evaluate how dangerous a chemical is based on the amount of the
chemical that isallowed in the air and how long you can safely be exposed to
it. Wewill examine the purpose of medical surveillance and the relationship
of medical teststo chemical exposure. We will learn how to use the NIOSH
pocket guide. Finally, we will discuss Material Safety Data Sheets (MSDSs),
theinformation they provide and their limitations as atool for protecting health
and safety of emergency responders.

Thegoalsof thischapter aretoensurethat studentsunder stand:

» Theroutes of entry of toxins and the overall effects ( acute and chronic) of
toxinsonthebody.

» Theexposureguidelines(IDLH, TLVs, and PELS).

» Thefunctions of medical surveillance programs.

» Theterminology andinterpretation of informationinthe NIOSH pocket
guideand on aMaterial Safety Data Sheet.

On completion of thischapter, studentswill beableto:

List four routes of entry of toxinsinto the body.

State the difference between an acute and a chronic exposure.
Describethe meaning of TLV, PEL, and IDLH.

List two purposes/functions of medical surveillance.

List two problems associated with MSDSs.

Look up achemical’ s propertiesin the NIOSH guide.
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Y ouwant answersabout particul ar productsyou haveinyour facility and youwant
themlong beforeacci dentshappen. Isthisproduct flammable? If it spillsonmy legs
will itburn? If itisheated will it poseabreathing hazard? How canthe subtanceget
intomy body? Inthischapter wewill becomemorefamiliar withgatheringinformation
about thetoxicpropertiesof chemicals, thatis, thehealthhazardsposed by toxic
chemicals. Wewill refer toMaterial Safety DataSheets(M SDSs) andtheNIOSH
pocket guidefor healtheffectsinformation. Inthefollowing chapter onChemical
Hazar dsyouwill usetheNIOSH guideand M SDSstolearn moreabout thephysical
propertiesof chemicals.

A LOT OF CHEMICALS AROUND

Chemicals are used in almost every type of workplace. Each year in the United
States we produce more than 100 million tons of about 80,000 different chemicals
to create manufactured goods, pharmaceuticals, plastics, paints and many other
useful items. Another10,000 new chemicals are introduced each year.

Chemicalscan causeexplosionor fireor makeafireburnhotter andfaster. Somewill
burnyour skinor evenblindyou. Otherscan suffocateyou. Somechemicalscan
damageorganslike theliver andthebrain and canaffect your ability to haveheathy
children. A few causecancer. Whenyourespondtoachemical release, youwill want
toknow what chemical hazardsyou may beexposedto.

TOXICITY

Chemical hazardscanbebrokendownintoseveral categories:
* Flammability
* Reactivity
* Corrosvity
 Toxidty

Inthischapter wewill explorethetoxicity hazardsof chemicals- theways
chemicalscanharmyour health.

Thetoxicity of asubstanceistheability of that substanceto causeharmful health
effects. Evenwater canbeharmful if youdrink too much; therefore, theamount of the
chemical that getsintothebody isimportant. A chemical isconsideredtoberelatively
non-toxicif alargeamount (dose) isneeded to causeaharmful response. The
chemical isconsideredtobetoxicif asmall amount causesaharmful response. Toxic
chemicalscan causeharmwhenthey getintothebody throughtheskin, by breathing,
by swallowing, or throughinjection. They canimmediately damagethebody at the
point of contact and/or they caneffectinternal organsover time.
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ROUTES OF ENTRY

Toxicchemicashavetogetintoor onyour body to causeyouharm. Therearefour
mainwaysthat chemical scan enter thebody -- many substancesgetinby morethan
oneroute:

1) Y oucanbreathethemin (inhalation).

2) Y oucanabsorbthemthroughtheskin (absorption).
3) Youcanswallowthem (ingestion).

4) They canenter through puncturewounds(injection).

Sincechoos ng effectiveprotecti on dependson knowing how achemical cangetinto
your body, itisimportant tounderstand theseroutesof exposure. Somechemical swill
bemorehazardousdepending on how they enter thebody. For example,

trichl oroethylene(acommon sol vent) hasmoreimmedi ateand seriouseffectswhen
swallowedthanwhenitsvapor isinhaled.

The Four Major Routes Of Entry

Inhalation

S
Injection

*Source of graphic: Safety, Health and Welfare on Construction Sites - A Training Manual, International Labor

Organization, 1995, pg. 69. Source of Injection graphic: Emergency R nse and Prevention Workbook,
OCAW/Labor Institute.
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Inhalation

Themost commontypeof exposureoccurswhenyou breatheasubstanceintoyour lungs.
Thelungscons st of branchingairways(calledbronchi) that endinclustersof tiny sacs
(calledalveali). Thea veoli absorboxygenandother chemica sintothebloodstream.

Dusts, fumes, vapors, mistsand gasescanall beinhaled. (See Chapter 4for definitions
of theseterms.) Onceinhaled, they may irritatethelungitself, or beabsorbedintothe
blood streamwherethey canaffect other organs. Somematerial sthat dissolveinwater,
suchasacidgasesor mists, will causeirritationintheupper airwaysof thelungs. Less
solublematerials, suchas solvent vapors, get deepintothelungs, wherethey may impair
lungfunctionor beabsorbedintotheblood.

Particles, dependingontheir size, may bedepositedinthebronchi and/or aveoli.
Many of themmay becoughed up, but othersmay stay inthelungsand may causelung
damagemuchlater (suchassilicaand asbestos). Someparticlesmay dissolveinthe
water inyour lungs, beabsorbedintotheblood stream, and haveeffectsel sewherein

your body.

Skin Absorption

Theskinisaprotectivebarrier that hel pskeepforeignchemical sout of your body.
Somesubstances, suchasacids, may attack theskindirectly. Othersirritatetheskin

(for exampl e, certaincutting oils) and can causedermatitisand, possibly, skincancer after
prolongedexposure. Somechemica s(suchasphenol or nitrobenzene) easily penetrate
theskinandenter thebl oodstream. Thiscan happenwhenyouhavedirect contactwith
aliquid, or whenyouareexposedtoagasor vapor. Onceintheblood, chemicasare
carriedthroughout thebody and canharmother organs. Somechemicalswill damage
theredblood cellsintheblooditself. If theskiniscut or cracked, or very wet, chemicals
canpenetratethroughtheskinmoreeasily. A concentrated chemica will alsopassmore
easily throughtheskin.

Somecausticsubstances, likestrongacidsandakalis, canchemically burntheskin.
Otherscanirritatetheskin. Many chemicals, particul arly organicsol vents, dissolve
the ailsintheskin, leavingitdry, cracked, and susceptibl etoinfectionand absorption
of chemicals.
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Ingestion

Many chemical scanenter thebody throughthemouthand digestivetract. Thisisaless
commonrouteof entry thantherespiratory systemor theskin. I1f aperson'shandsare
coveredwithatoxicdust (likelead), when she/heeats, smokes, or appliescosmetics,
she/hecouldmistakenly“ eat” thedust aswell.

Injection

Chemicals can al so enter the body through apuncture wound to the skin or eye by a
sharpobject. Althoughlesscommonthantheother routesof entry, chemical
contaminationthroughinjectionisneverthelessathreatinmany industrial workplaces
andlaboratories. Forinstance, sharp metal edgeson machinery, containers, and
scaffolding, aswell asbrokenglassand nails, and medical sharpscan punctureeven
thick chemical protectivecl othing, providingapathway for chemicasdirectly intothe
bloodstream.

EXPOSURE LIMITS

Exposurelimitsareestablishedto protect workersfromairborneexposures, because
thesearethemost common. Exposurelimitshel pyoudeterminewhichrespirator to
use. Toassesstoxicexposuresweneedtolook at achemical’ sexposurelimits. There
aresevera exposurelimitswhichareimportant toknow.

Threshold Limit Values

Thresholdlimit values(TL Vs) areair concentrationsof chemicalsused by industrial
hygienistsinrecommending control sfor workplaceexposures. TLV saredevel oped by
the American Conference of Governmental Industrial Hygienists, whichisnot a
government body but a professional association of industrial hygienists. The
guidelinesaremostly based oninformationfromanimal experiments, observation of
symptomsinworkers, or someguessinginspired by dose-responsestudiesonanima
populations. When possibl e, informationcomesfromacombinationof al three. TLV's
arerecommended guidelinesandarenotlegally enforceable. TheTLV listisupdated
yearly. Therearethreetypesof TL Vs: the8-hour timeweighted average(TWA);
theshort term exposur elimit (STEL ); andtheceilinglimit (C).
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Permissible Exposure Limits

TheOccupational Safety andHealth Administration (OSHA) hassetper missible
exposur elimits(PEL s). Thesearelegally enforceabl estandardsfor worker
exposurestochemicalsintheir work. In1971 OSHA usedthe 1968l ist of
recommended TLV sfor itsown legal standards, the PELs. These have been
updated periodically, but thismust bedonethrougharul e-making processwhichcan
takeyearstocomplete. Since TLV sarejust recommendations, they areupdated more
easlythanlega PELs. Consequently, PEL saregenerally outdated and | essstringent
thancurrent TLVs.

Recommended Exposure Limits

TheNational Institutefor Occupational Safety and Health (NIOSH) conducts
research which isthe basis of the standards it recommendsto OSHA. These
include requirements for controlling exposures and preventing disease aswell as
recommended exposurelimits (RELS). They are based solely on health
considerations. Theserecommendations are sometimes used by OSHA in
developing its standards. PELSs, since they are developed through a political
process based on many considerations, are aso generally less stringent than RELSs.

Time Weighted Average

Thetimeweighted average (TWA) isthe upper limit of atoxic material to which
an average person can be exposed for anormal 8-hour workday and a40-hour
work-week, day after day, without adverse health effects. Itispermissibleto be
exposed to concentrations above the limit. However, any periodsof higher
exposuremust beequal ed by periodsbel ow thelimit duringthesamework day. This
meansthat it would belegally permissiblefor aworker tobeexposedtoa
concentration of twicethe PEL (TWA) for four hours aslong astherewasno
exposure during the other four hoursof thework day. Theimportant point isthat
aworker’saverageexposureover hisher 8-hour work day must not exceed the
TWA.
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Short-Term Exposure Limit

The8-hour TWA can beexceededfor part of theday providedtheaveragedaily dose
doesn’tgoovertheTWA. Somechemical shavelimitsfor shorter exposures. These
short-termexposur elimits(STEL s) areusually for anaverageof 15 minutes. They
aremeant to prevent acuteeffectsthat could occur asaresult of highexposuresover a
shortduration. Exposureat the STEL should not belonger than 15 minutesand should
not berepeated morethanfour timesper day. Thereshouldbeat |east 60 minutes
between successiveexposuresat theSTEL.

Ceiling

Somesubstances, usually thosewithfast-actingtoxiceffects, havebeenassigned
ceiling limitsin addition to, or instead of, 8-hour TWAsand/or STELs. Thisisa
concentration that should never be exceeded. For example, if aworker isexposed
to a carbon monoxide concentration of 300 parts per million (ppm) for just acouple
of seconds, his exposure would have exceeded NIOSH’ s celling limit of 200 ppm.

Immediately Dangerous to Life and Health (IDLH)

| DL H va uesarethemaximum concentration of achemical fromwhichonecould
escapewithin 30 minuteswithoutirreversiblehealtheffects. Thisincludesany severe
eyeor respiratory irritationwhich could prevent escapewithout permanentinjury. The
IDLH guidelineisusedinthedecision-making processfor respiratory selection
developedby NIOSH and OSHA. Suppliedair respiratorsarerequired whenworking
inIDLH atmospheres. Thel DLH isimportant for emergency responders, particularly
whenrespondingtoaspill inaconfined spaceor low-lyingareawherevaporsmay
accumulate. A situationthat hasexposuresabovethel DLH requiresmaximum
protectivemeasures.

ThePEL, STEL, ceiling, andI DLH areimportantinhel pingyoudeterminewhich
respirator touse. Unfortunately, M SDSsdonot recordthel DLH, but you canlook
that up—aswell astheother exposurelimits—intheNIOSH pocket guide.




8 Chapter 3

HEALTH EFFECTS

Dose and Duration

Whenapersonisexposedtoahazardousmaterial, someof it may enter thebody
throughtherespiratory system, skinor digestivesystem. Theamount of chemical that
isintheair youbreathe, orisonyour skinor onthefoodthat youeatiscalledthe
exposur e. Theamount of thesubstancethat you actually absorbintoyour body is
the dose.

Ingeneral, asthedoseincreasesso dothenumber of peoplewho experience
symptoms. Thisiscalledadose/r esponser elationship (seegraph below). Small
dosesmay causemilder symptomssuch asheadachesor respiratory irritation, while
higher dosesmay causelife-threatening damagetovital organs. With cancer-causing
agents(carcinogens), however, thisruledoesnot apply. Thereisnoknown “ safe”
level of exposureto carcinogens.

Dose-Response Curve
100% ————————T————ESE ——————— )
No-effect | Range of
range | increasing .
. % I effect with (l\ef/lfamtmrum e
8= | increasing ect rang
_g':'_f | dose
£

Threshold

)

@ In i
creasing Dose ——————>

Withmost chemicalsitiseas er tomeasurehow muchisintheair (theexposure) than
how much hasentered your body (thedose). Thisisbecausemany chemicals, suchas
solvents, passthroughthebody quickly, causingharmbut|eavingnosignthat they were
there. For somechemicalsitisextremely difficultto seeexactly what they dointhe

body.

However, for other material sthat remainintheblood, bonesor fat tissue, wecan
measuretheamount of chemical inthebody. L eadisasubstancethat can bemeasured
inblood and bones, and PCBscanbemeasuredinfat tissue.

Thelonger youareexposedtoachemical, themorelikely youaretobeaffected.
Chemical exposurewhich continuesover alongperiodof timecanbeparticularly
hazardousbecause somechemica saccumul ateinthebody or becausethebody does
not haveachancetorepair thedamagethechemicalscause.
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How Toxic Substances Harm the Body

Chemical scandamagethebody at the point wherecontact isfirst made- theseare
calledlocal effects. Themost common pointsat which substancesfirst contact the
body aretheskin, eyes, nose, throat andlungs. Toxicsubstancescanal soenter the
body andtravel inthebloodstreamtointernal organsand causesystemiceffects. The
internal organsmost commonly affected aretheliver, kidneys, heart, nervoussystem
(includingthebrain) and reproductivesystem. A toxicchemical may causelocal effects,
systemiceffectsor both.

Health Effects - Now or Later?

Theeffectsof toxic substancesmay appear immediately or soon after exposure(acute
effects), or they may take many monthsor yearsto appear (chr onic effects). Acute
health effectsarethosethat occur soon after asingleexposureor afew exposures.
Acute effects are visible and the cause can often be traced without difficulty.

Chronic effects are those which occur following repeated exposures (often low
exposures) over monthsandyears. Unlikean acuteeffect, achroniceffect may notbe
obvious. Theonset of symptomsisgradual, and asaresult thesymptomsmay go
unnoticed, or may beexplained away astheresult of “beingrundown”,“ gettingold”,
etc. Itismuch harder totracethecauseof achroniceffect and by thetimethelink
between exposureand symptomshasbeenidentified, permanent damagemay have
occurred. Insome cases, thiscould be 20 or 30 yearsafter exposure. Obvioudly, it
couldthen bevery hard for adoctor to diagnose such adiseaseasbeing “ work-
related.”

ACUTE AND CHRONIC EFFECTS OF SOM E COM M ON WORKPLACE
HAZARDS

ACUTE EFFECTS CHRONIC

EFFECTS
ASBESTOS None Asbestosis. Cancer of the
(a dust) lung, pleura, or G.I. tract.
TRICHLOROETHYLENE Dizziness, nausea Neurological changes.
(a solvert Liver and kidney damage,

possibly cancer.

CARBON M ONOXIDE Drowsiness, headache, Heart disease
(agas) confusion, death
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A toxicchemica may causeacuteeffects, chroniceffectsor both. For example,if you
inhalesolventsonthejob, you may experienceacuteeffectssuch asheadachesand
dizzinesswhichgoaway whenyouleavethework environment. Over months, youmay
begintodevelop chroniceffectssuchasliver andkidney damage. Thedelay between
thebeginning of exposureand theappearanceof diseasecaused by
that exposureiscalledthelatency period. Somechroniceffects
caused by chemicalshavevery longlatency periods. Cancer has
beenknowntodevelopaslongas40yearsafter aworker’ sfirst
exposuretoacancer-causingchemical.

Thelengthof thelatency periodfor chroniceffectsmakesit difficult
toestablishthecause-and-effect rel ationship betweentheexposure
andtheillness. Sincechronicdiseasesdevel opgradually, youmay
havethediseasefor sometimebeforeitisdetected. Itisthereforeimportant foryou
andyour physicianto know what chroni c effectsmight be caused by thesubstancesyou
havebeen exposedto.

Types of Health Effects

Therearecertainkey health effectsthat you shouldbecomefamiliar with, especialy
sincethey arethetypesof health effectsemergency respondersmay suffer from.

Central NervousSystem (CNS) Depression: Thisdescribesarangeof symptoms
that occur whenachemical attacksthenervoussystemandbrain. Individuals
experiencenauseaandlossof coordination; they may alsofeel highor drowsy.
Solventssuchastol uene, acetone, andtrichloroethyleneall affect thebraininthisway,
but at different doses.

Sensitization and aller gies: Somesubstancesdo not causeharminitially, but become
harmful after thebody becomessensitizedtothem. Onceyou aresensitized, you can
developalergicreactionswhichcanrangefromskinirritationtobreathing problems,
suchasasthma. For exampl e, toluenediisocyanate(TDI) isachemical usedinmaking
polyurethaneproducts. Someworkershavebecomesensitizedtoit and now suffer
asthmati cattackswhenexposedtovery tiny amountsof TDI.

Irritation: Somesubstancescauseimmediate(or dightly delayed) painor reddening of
skin, eyes, and breathing passageswherecontact hasoccurred. PCBs, for example,
causeirritationswhenthey comeinto contact withtheskin. Otherirritantsinclude
turpentine, pineoil, zincsulfate, anda uminumchloride. Themajor danger of irritantsis
that they can causescar tissueformationwhich may bepermanent. Dozensof solvent
vaporscausemildirritation of theeyes, noseandthroat.
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Corrosion: Somesubstancesrapidly destroy body tissue. Exposuremay causepain,
burning, bleedingandfluidloss. Acidsand bases(caustics) arecommon corrosives.

Asphyxiation: Somegasescanreplacethenormal oxygenwhichisintheair. Evenif
anasphyxiantisnotinherently dangerous, inhighenough concentrationsit can cause
suffocation. Carbondioxide, acetylene, and argonareexamplesof suchgases.
Asphyxiationmay a so becaused by substanceswhich combinewiththeoxygen-
carryingsitesonredblood cell s, thereby reducingtheavail ableoxygeninyour blood.
Carbonmonoxideand hydrogen cyanideareexampl esof chemical asphyxiants.

Reproductivedamage: Somesubstancescanaffect maleand/or femal efertility, sex
driveor offspring by attacking thereproductiveorgans. Substancessuchaslead,
pesticides, xylene, benzene, mercury and somesol ventscan damagethereproductive
system.

Exposuretochemical substancesmay affect your ability tohavechildren. Toxic
reproductiveeffectsincludetheinability toconceivechildren(infertility or sterility),
lowered sex drive, menstrual disturbances, spontaneousabortions(miscarriages),
stillbirths, and defectsin childrenthat arenot apparent until after birthor laterinthe
child’ sdevelopment.

Thereisnot agreat deal of informationonthereproductivetoxicity of most chemicals.
Althoughtheremay be" safe” level sof exposureto chemical sthat affect the
reproductivesystem, tryingtodeterminea“safe”’ level isvery difficult, if notimpossible.
Pregnant women should beawarethat extremely minutedosesof chemicalsmay
adversely affectthedevel opingfetus.

Cancer : Substances called carcinogens can cause cancer. Benzene, for example,
can cause bone cancer and vinyl chloride can cause liver cancer. Cancer, whichis
the uncontrolled growth and spread of abnormal cellsin the body, isnot caused by
al chemicals. Itisnot truethat “everything causes cancer” whentakeninlarge
enough doses. Only arelatively small number of the many thousands of chemicals
inusetoday cause cancer. Thereisno known minimum dose of acar cinogen
(cancer-causing agent) which canbeconsidered safe. Any exposuretoacarcinogen
increasestherisk of devel oping cancer.

About 30 chemicalsare known human carcinogens. Another 200 chemicalsare
known to cause cancer in laboratory animalsand are, therefore, likely to be human
carcinogens. Common sitesfor occupational cancer arethe skin and lungs, but can
alsoincludethebrain, stomach, blood, rectum, and other organs.
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Additive and Synergistic Effects of Chemicals

Workersarerarely exposedtoonly onetoxic substanceonthejob. Usually they work
withsevera chemicals. Exposuretotwoor morechemicals
canresultin(1) anadditiveeffect, or (2) asynergisticeffect.
Anadditiveeffect isaprocess by whichtwo or more
chemicalsproducearesult nogreater thanthesumof their
individual effects. A syner gisticeffect isaprocessby
whichtwo or morechemicalsproduceaneffectthatis
greater thanthesumof theirindividual effects. Smokingand
asbestosareanexampleof this. Thoughbothareknown
carcinogens, apersonexposedto cigarettesmokeand
asbestosisat amuchgreater risk of contracting cancer than
if just onesubstancewerepresent.

MEDICAL SURVEILLANCE

Medical surveillanceisaprogram of medical examinationsandtestsdesignedtodetect
early warningsignsof harmful exposure. A medical surveillanceprogrammay discover
small changesin healthbeforeseveredamageoccurs.

Medical and Biological Monitoring

Testingfor healtheffectsiscalledmedical
monitoring. Thetypeof testingneededina
surveillanceprogram dependsupontheparticular
chemicalsinvolved. Lungfunctiontests, for example,
canindicatethepresenceof avariety of lung diseases,
suchasasthma, caused by exposureto certain agents.
Sincenormal test resultsvary from personto person,
sometestsrequireabaselinescreeningwhichcould
thenbecomparedtolater testsin order to seeif any
changeshaveoccurred. Thesetestsmay not beableto pinpoint thecausesof the
problemandwhether itisrelatedtowork conditions.

Unfortunately, medical monitoring tests that accurately measure early health effects
are available only for a small number of chemicals.
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Biological monitoring is a component of a medical surveillance program that
determines how much of a chemical is getting into your body as a result of
exposure. This is done by measuring the amount of the actual chemical or the
amount of its metabolite in your blood, urine, breath, or even in some cases, your
hair, fingernails or fat tissue. Drug testing is a form of biological monitoring.

Recognizing
the Symptoms
of
Occupational
Disease can
be Difficult.

A complete occupational surveillance program should consist of industrial hygiene
monitoring, medical monitoring, and biological monitoring when appropriate. Tests
for health effects when you are already sick are not part of medical surveillance and
must be selected by your physician on a case by case basis. Under the
HAZWOPER Standard (29CFR 1910.120). Emergency respondersarelegally
entitledto:

1. Abasdinephysical examination.
2. On-goingmedical surveillance, if they exhibit
signsand symptomsresultingfromexposuresat anincident.

A medical survelllanceprogrammay includerecordingyour work history (includingjob
duties, previousexposures, personal protectiveequi pment used, etc.), aphysical
examination, andmedical |aboratory tests. Medical surveillanceisneededtodetermine
your fitnesstodoacertainjob, under certain conditionsof exposure, andwear personal
protectiveequipment.

I n any case, asan emer gency responder, you should bein tunewith your body.
Y ou should recognizeand r ecor d any changesin your body, whether they might
bework related or not. Thisinformationcanbeextremelyimportantintrackingthe
health effectsfromworkplaceexposures.
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A Sample Occupational History Form

A. Occupational Profile

Work History Name:

Birthdate:

Sex: OM OF

Job title:

The following questions refer to your current or most recent job:
Describe this job:

Type of industry:

Name of employer:

Date job began:

If No, when did this job end?

Are you still working in this job? [J Yes

O No

Fill in the table below listing all jobs you have worked including short-term, seasonal, part-time
employment, and military service. Begin with your most recent job. Use additional paper, if necessary.

Dates of Employment | Job Title and Description of Work

Exposures*

Protective Equipment

* List the chemicals, dusts, fibers, fumes, radiation, biologic agents (i.e., molds, viruses) and physical agents (i.e., extreme heat, cold,
vibration, noise) that you were exposed to at this job.

O Acids O Cadmium
3 Alcohols O Carbon
(industrial) tetrachloride
[ Alkalies [ Chlorinated
0 Ammonia naphthalenes
O Arsenic O Chloroform
[0 Asbestos O Chloroprene
O Benzene O Chromates

0 Beryllium [ Coal dust

[ Dichlorobenzene
O Ethylene dibromide
[ Ethylene dichloride
[ Fiberglass

3 Halothane

[J Isocyanates

[ Ketones

[ Lead

[0 Manganese

O Mercury

O Methylene
chloride

O Nickel

I PBBs

0 PCBs

03 Perchloroethylene

O Pesticides

O Phenol

0 Phosgene

O Radiation

[ Rock dust

[ Silica powder
[ Solvents

[ Styrene

O Tale

O Toluene

O TDI or MDI

Have you ever worked at a job or hobby in which you came in contact with any of the following by
breathing, touching, or ingesting (swallowing)? If yes, please check the box beside the name.

O Trichloroethylene
0 Trinitrotoluene
[ Vinyl chloride

O Welding fumes
O X rays

O Other (specify)

Developed by ATSDR in cooperation with NIOSH, 1992.
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A Sample Occupational History Form

B. Occupational Exposure Inventory Please circle the appropriate answer.

1. Have you ever been off work for more than one day because of an illness related to work? 7o yes
2. Have you ever been advised to change jobs or work assignments because of any healch

problems or injuries? no yes
3. Has your work routine changed recently? no yes
4. Is there poor ventilation in your workplace? no  yes
Environmental H iStory Please circle the appropriate answer.
1. Do you live next to or near an industrial plant, commercial business, dump site, or

nonresidential propercy? no yes

2. Which of the following do you have in your home? Please circle those that apply

Air conditioner Air purifier Central heating (gas or oil)
Gas stove Electric stove Fireplace
Woodstove Humidifier

3. Have you recently acquired new furniture or carpet; refinished furniture; or remodeled
your home?

4. Have you weatherized your home recently?

5. Are pesticides or herbicides (bug or weed killers; flea and tick sprays, collars, powders,
or shampoos) used in your home or garden, or on pets?

6. Do you (or any household member) have a hobby or craft?

7. Do you work on your car?

8. Have you ever changed your residence because of a health problem?

9. Does your drinking water come from a private well, city water supply, or grocery store?

Describe:

10. Approximately what year was your home buile?

no

no

no

no

7o

no

no

yes
yes

yes
yes
yes
yes

yes

If you answered yes to any of the questions, please explain.
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When apersonwhoworkswith hazardoussubstancesseesadoctor, he/sheshould
makesurethedoctor understandswhat isdoneonthejob each day andwhat thingsare
occasionally doneat work. Understanding thepatient’ sjobwill helpthedoctor be
moreeffective. Regardlessof thequality of your employer’ smedical surveillance
programor thequalificationsof your physician, you shoul dtry tokeeptrack of your
ownexposuresand healtheffectsonthejob. Y oucandothisbyfillingoutandregularly
updatinganoccupational history formliketheexampleontheprevious page. Thismay
bevery useful for youandyour doctor intheevent you devel opapotentially work-
relatedillnessinthefuture.

The Importance of Occupational Physicians

A general practitioner may diagnose aparticular illness, but may not recognize that
theillnessisoccupationally related. It may be an iliness that can be caused by
something other than work exposures. An occupational physician hastraining and
experiencelooking at job exposures and their chronic effects on the body. Sheor he
will be morelikely than ageneral practitioner to recognize connections between
your job and your health. Occupational physiciansaretrained to recognize
connectionsbetweenaworker’ sjobandworker’ shealth. Recognitionof sucha
connectionisimportantfor preventionof further illnessandfor compensation.
Quadifiedoccupational physi cianscanbel ocatedthroughanorganizationcalledthe
Associationof Occupational and Environmental Clinics(AOEC).

Summary of Medical Surveillance

Under the OSHA HAZWOPER standard (29 CFR 1910.120) you areentitled to your
individual medical surveillancetest results. Y our unionisa soentitledtotheresults, with
your permission.

Corporationshavemany programssuch asal coholismprogramsand drugtesting. But
thesearenot occupational healthsurveillanceprograms. Anoccupationa health
surveillanceprogramisaprogramthat testsfor job exposurestotoxic chemical sor
conductsOSHA -mandated medical tests.

Medical surveillancefor work-related hazardsisonly useful totheextent that the

medi cal testsaretheright onesto assessthepossi bleheal th effectsof thespecific
hazardthat youfaceonyour job. For example, if youareexposedtolead, youshould
haveabloodtest, not achest x-ray.
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Y oushould ask questionsabout your medical surveillanceprogram. Y oucanask of a
test, “whatisit supposedtotell?’ Y oucanrefuseany invasivetest. Consult alocal
COSH (Commiteeon Occupational Safety and Health) group, or if youbelongtoa
union, aunion healthand safety department if you havequestionsinthisarea.

If your programreveal sapattern of health problems, it should not beassumedthat the
problemsarecaused by lifestylefactorslikedrinking or smoking. Similar heath
problemsamong agroup of peoplewhowork together may beanindication of
occupational illness, and may bedueto someexposuresat theworksite. Thiswill need
further analysisby atrained professional. If you doindeed discover suchapattern,
contact any oneof therecommended occupational healthresourceslistedin Appendix
A of thismanual.

There always are potential conflicts of interest when acompany controlsamedical
surveillance program. It would be far better if employees played arolein picking
the medical provider.

COMMUNICATING HAZARDS:
HOW IT IS DONE

How dowefindtheanswersabout physical and chemical hazards? Thehazardsyou
might encounter whereyouwork shouldalready besomewhat well known, because of
the* HazCom” program. HazComisdesi gnedto makesurethat workersareinformed
about hazardsof chemical sthey work with.

TheHazard Communication Standard (29CFR1910.1200), or HazCom, isbased on
one of the most important rules OSHA ever made. HazCom is often called the
“Federal Right-to-Know.” Most states have adopted HazCom regulations at | east
asthorough asthe Federa version. HazCom requiresyour employer to obtain
information about chemicalsinuse. Y our employer must also informandtrain
workersabout thechemical hazards. Thismeansthatif youwork withachemical
product, you should already beawareof itspotential hazards.
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Hazard Communication Program

Employersarerequiredtodevel opawritten Hazard Communication (HazCom)
program. It must cover key issues:

* How hazardsaredetermined.

* Alistof chemicalsonsite.

» Labelsandlabeling procedure.

* How toread material safety datasheets.
» Methodstoinformandtrainemployees.

Essentidly, if youhaveaquestionabout achemical’ shazardsor about thetypeof
protectionyouneedwhenfacing chemical hazards, youshouldbeabletoget this
informationfromyour employer. OSHA requiresthat onepersonbeinchargeof the
HazComprogramatyour site.

Therearea number of OSHA HazComrequirementsthat arecritical tothesuccessof
aspill/responseteam. Animportant oneisthat informationabout achemical’ shazards
must beobtained and madeavail ableto empl oyees.

If you haveagood HazCom program, you should havefewer accidents. Under
HazCom, employeesshould know thehazardsof using chemicals. If youdohavea
spill, thepeoplewhowereeither involvedintheaccident or sounded thealarm, should
beabletogiveyouabetter pictureof thehazards. Sinceyour first questionwill beto
ask someone*“what happened?’, itisbest that peoplewhoaredirectly involvedarefully
awareof what they aredealingwith. Oneway to build awarenessabout chemical
hazardsisthroughannual trainingonHazCom, eventhough OSHA doesnot requireit.
(OSHA doesnot say how oftentraining must beprovided but that employersmust
ensurethat workersknow theworkpl acechemical sthey areor may beexposedto).
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THE NIOSH POCKET GUIDE TO CHEMICAL
HAZARDS

TheJune1997 NI OSH Pocket Guidelistschemical-specificinformationfor over 1200
chemicalsthat have OSHA PermissibleExposureLimits(PELS). Itis ageneral
reference guidetoover 650 chemicals. Itisavaluablesourceof informationabout
somehazardousmaterias. ThedatainthePocket Guideincludesphysical and chemical
properties, exposurelimits, heatheffects, andinformati onabout measuringand
controlling exposures. ThedatacomesfromNIOSH criteriadocumentsaswell as
other recognized documentsinthefieldsof industrial hygiene, occupational medicine,
toxicology,andandytica chemistry.

All of thisinformationisabbreviatedinaneffort toreducethes zeof thebook. The
abbreviationsaredefinedintablesat thebeginning of theGuide. Chemicalsarelisted
alphabetically intheGuide, but areal so cross-referenced by synonymsand Chemical
Abstract Servicenumbers(CA S#) intheback of thebook. Therecommendationsfor
respiratory and personal protectionareNIOSH recommendationsandarenotlegally
enforceabl e, but they may bethemost appropriate.

Thefollowingtwo pagesshow anexampl eof alistingintheGuidewithexplanationsfor
each columnof information. Morespecificdescriptionsof eachcolumnaregiveninthe
sectionof thePocket Guideentitled“ How to Use ThisPocket Guide”.

MATERIAL SAFETY DATA SHEETS (MSDS)

AccordingtotheHazCom Standard, manuf acturersandimportersof chemicals must
determinethehazardsof chemicalsthey use. Most
will rely ontheinformationthey getfromtheir
chemical supplier, unlessthey maketheirown
chemicals. Thesupplier providestheMaterial

Safety DataSheets(M SDS) andlabel sfor the
product. Thisinformationmust besentwiththe

first shipment. Employersareresponsiblefor
making surethey get theHazCom package.
Anytimethereisachangeor additional information
about aproduct, thenthat changemust beadded
totheM SDSandlabel andforwardedwiththe

next shipment of theproduct. (continued on page22)
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Fromyour perspectiveasresponders, M SDSswill serveasthebasicmenutohelpyou
planfor spillsandrel eases. Every chemical should havean M SDSwhereyoucaneasily
getatit. Butyoudon'twanttohavetorefertoan MSDSwhileanincidentis
happening. Part of the planning processistotakean M SDSand break it downinsuch
away thatit givesyouinformationquickly andeasily. SomerespondersusetheMSDS
and other sourcestofill out aspill guidethat they canrefer toasthey aregetting ready

torespondtoanemergency.

QUESTIONS

Who makes it?

What is this stuff?

Can this product
hurt my health?

Is the product
dangerous?

How can | protect
myself?

How should the
product be handled?

Where do | get more
information?

WHAT TO
LOOK FOR

*Manufacturersname

*Ingredientsand
*Whomakesit

+Health effects
+Symptom
+Cancerhazard
*FirstAid

*Fire and explosion
hazard

*Materials to avoid
+ Stable orunstable

+Personalprotective
equipmenttouse
+Controlmeasures
*Work/Hygiene practices

+Safe handling & storage
+ Fire & spill procedures
*Wastedisposal

*Nameandtelephone
number

* SECTIONS OF

AN MSDS

Sectionone

Hazardousingredients
Identity

HealthHazard Data

Fireand Explosion
HazardData
Reactivity Data
Special Precautions

ControlMeasures
Special Precautions
Spill Procedures

Precautionsfor Safe
Handling & Storage
SpillProcedures

Sectionone

* Because MSDSs can be in any format, the names of the sections may be different
from the OSHA recommended form.
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How to Read An MSDS

A simplechecklist canbeusedtogothrougheachM SDSandguideyouinfillingouta
spill chart.

Wheat tolook for on anMSDS:
| sthechemical dangerous?
* Fireandexplosionhazard
» Materialsand conditionstoavoid
Isitahealthhazard?
» Hed theffects
How should webeprotected?
* PPE
* Respirators
« Control measures
How shouldwehandlethesituation?
* Fire and spill procedures
» Wastedisposal

Where on the MSDS do | find this ?

Unfortunately, thereisnosinglesmpleformat for MSDSs. However, most M SDSsdo
follow thesuggestedformatin OSHA Form 174, which segregatesinformationinto
severa sections. M SDSsusually havethefollowing sections:

» Manufacturersinformation

* | dentity of thechemical subtance

* Physical hazardsand healthhazards

» Measuresof exposure

23



24

Chapter 3

What is this stuff ?

M ost chemicalsarenot asinglesubstance, but amixture-- just asacakeisamixtureof
eggs, milk, flour, butter. 1f theproduct hasbeentested asamixture, theM SDSwill say
that. HazComdoesnot requiremanufacturestotest mixtures. Sincemost mixtures
havenot beentested, youwill havetoplaningredient by ingredient. TheM SDSsection
onhazardousingredientswill hel pwiththis.

TheM SDSmust listthechemical nameof eachingredient. Sinceachemical canhave
morethan onescientificname, thereareuniquenumbersassignedto each chemical
called“CAS’ numbers(Chemical Abstract Service). Thesearelikeasocial security
number. Eachchemical isuniquely identified by itsnumber. Itisofteneasiertowrite
downthe CA Snumber thanalong chemical name. The CASnumber istheway
chemistsidentify aproduct. Most chemical referencebooksusethesenumberstoo.

Is the chemical a health hazard?
Health Hazard Section

Thissectionof theM SDSwill giveyouinformationnot only onwhat problemsthe
product can causebut alsohow it getsintoyour body. Itshouldalso provide
informationonfirstaid.

Routes of Entry

Thissectionshouldtell youif achemical canenter your body by inhaation, skin
absorptionoringestion.

Health Hazards

Thispart describestheharmful effectsof thesubstance. M SDSsmust tell you about
bothkindsof healtheffects- chronic (long-term) and acute(short-term). Many
chemicalswill attack aspecificorgan, suchasthebrainor theliver. Thismust be
reportedintheM SDS. (It should also appear onthecontainer’ slabel.) Sincesolittle
isknownabout theeffectsof continual, low-level exposures, most of what youwill learn
froman M SDSisonacutehealtheffects.
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Cause Cancer

Thissectionwill tell youif any chemical sintheproduct havebeendesignatedasa
carcinogen. Many expertsagreethat thereisno safelevel of exposureto cancer-
causingchemicals. Evenso, reducingyour exposureto carcinogensreducesyour risk
of developing cancer. Therefore, itisimportant toavoid exposureasmuchaspossible.
Y oushould pushyour employer tousealesstoxic materia instead of achemical that
causescancer. (Seethesectionon Control M easuresfor ideas.)

TheM SDSmust a soindicatewhat agency determined that the substancecould cause
cancer. Thedeterminationisbased onreportsby specific national andinternational
agencies. Notethat most chemical shavenot beenthoroughly testedtodetermineif
they arecarcinogens.

Signs and Symptoms of Exposure

There are two waysto detect exposure to hazardous chemicals. Symptoms (such as
skinirritation) arechangesinhow youfeel caused by exposure. Signs(suchasblood
changes) arewhat adoctor findsduringanexamandfrom|labtestsfollowinga

worker’ sexposure.

Medical Conditions Generally Aggravated by Exposure

Peoplewithapre-existingmedical conditionmay beaffected by achemical exposure
moreserioudy thanothers.
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Is the Chemical Dangerous?

Thefollowing sectionsof M SDSstell youabout safety hazardsof achemical --itcan
explode, react and/or causeafire.

Fire and Explosion Data Section

Thissectionwill tell youhow explosiveor flammableaproductisby listingitsflashpoint
andLEL/UEL. (SeeChapter 4).

Reactivity Section

Thissectionwill tell youwhether thechemi cal isstableor not under normal conditions.
Itwill alsotell youwhich materia sor conditionsareincompatiblewiththeproduct,
causingittoreact. It shouldtell youwhether thechemical will decomposeor otherwise

turnintoahazardousproduct under normal conditions.

How Should We Handle the Substance?

Wehavelooked at theM SDSpurely fromthe perspectiveof what happensinan
emergency. However, sincewewant to anticipateand avoid emergencies, weneed
toexamineour M SDSstill further. Therearemany important practicesand procedures
that youmay wanttoknow that will reducethepossibility of aspill, fireor explosion.
ThesecanbefoundontheM SDSinthesectionsusually titled Special Precautions
and SafeHandlingand Stor age.
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How Should We Handle the Situation?

Steps To Be Taken In Case A Material Is Released or Spilled

Inthissection, many M SDSssimply say “avoidbreathing gasesand vapors’ or “avoid
contactwithliquids.” Thisisclearlyinsufficient. But ook throughthesectionson
Reactivity, WasteDisposal, Fireand Spill Procedur esfor moredetailed
informationonwhat todointheevent of aspill or release.

Waste Disposal

Any special proceduresthat should beusedfor disposing of hazardousworkplace
materia sarenotedinthissection. If youhaveany questionsabout disposal methods,
you cancontact theEnvironmental Protection Agency’ sspecia hotlinenumber: 1-800-
424-9346 or call thevendor’ sdesignatedinformationlineaslistedontheM SDS.

Precautions To Be Taken In Handling And Sorting

Thissectionmay advise, for example, nottostoreacidsand
basestogether, not to keep organic chemical saround strong
oxidizersor tokeep somechemical sintemperature
controlledaress.

Other Precautions

Thissectionisacatch-all for any specia precautionsthat
may not havebeendiscussedontheM SDS. Alwayscheck
thi ssecti on becausesometimesinformationthat shouldbe
listed somewhered seislisted hereinstead.
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How Can | Protect Myself?

The best control measuresfor chemicals are those that reduce or eliminate the
problem at the source, before anyone can have contact with it. Personal protective
equipment (PPE) - respirators, clothing, goggles - should bethelast resort in
protecting workers. Unfortunately, during an emergency itisusually not possibleto
control hazardous exposureswell enough and PPE must beused. TheMSDS

should list very specifically what kinds of respirators need to be used, the type of
glove material that isprotective, etc. Unfortunately, many M SDSsdo not provide
thisinformation eventhoughthey should. Y ou can get thisinformation by contacting
the manufacturer or local COSH group.

Most dataon worker protection will refer to the type of exposures a production
worker gets. There isless about emergencies; you may, however, find valuable
information in sectionson Special Protection I nformation for Spills. An MSDS
rarely will give you any ideas about what to do if the spill islarge or small, ina
confined area or near other products or processes.

Where Do | Get More Information?

The name, address and phone number of the manufacturer or supplier must beonthe
MSDS. The person responsible for the information on the M SDS may well know
more about the substance. Don’t hesitateto call if you have aquestion.

An MSDS Is A Tool

AnMSDSislikeany tool; you need to be aware of its strengths and weaknesses.
All MSDSs are not created equal: some are incomplete, others areinaccurate. As
you get used to reading different MSDSs, you will begin to gain asense of when
you have apoor one. The Seattle AreaHospital Council conducted a study of 476
M SDSsto see how accurate they were. They found that only 70% of the 476
MSDSsreviewed wereinternally consistent (that is, did not contain contradictory
information).

We recommend that you always check three sources. Asyou develop your plan and
spill charts, check with at least two additional sources. Some agencies and
referencesyou can use arelisted in Appendix A in the back of the manual.

Y ou aso can contact alocal COSH group, OSHA consultation program, or poison
control center. If youareinaunion, many will have health and saf ety departments.
No matter how bad theMSDSis, it usually will give you enough information to
follow up with other sources.
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LABELS

Containers of hazardous chemicals must belabel ed, tagged or marked with the
products’ identities and hazard warnings. Most employerswill rely on the labels
sent by their supplier. Theinformation that OSHA requires on alabel isthe
product identity, hazard warningsand any physical or health hazards, including
target organ effects. Thelabel should enable you to find the appropriate MSDS for
that product. Thusthelabel may say “Black Magic 2" but the name of the contained
chemical is1,1,1-trichloroethane. Aslong asit isclear that the label refersto the
right MSDS, OSHA will alow for alabel to say “Black Magic 2.

Standardized Labeling Systems

There are a few long-standing labeling systems. Most do not meet all OSHA
labeling requirements, but OSHA allows them to be used if workers understand
that they can always look at the correct MSDS. Two of the most common
systems in use in facilities are the National Fire Protection Association (NFPA)
and the Hazardous Materials Identification System (HMIS). In addition, the
Department of Transportation (DOT) system is used on vehicles, tanks and
shipping containers.

National Fire Protection Association (NFPA 704M) System

The NFPA labeling system was developed to warn fire fighters about the potential
hazards of chemicals in a fire situation. It is usually found on fixed storage
containers at a site. The NFPA label uses a color code — red, yellow and blue —
for flammability, reactivity and health. The degree of hazard is ranked by a number,
0 - 4, arranged in a diamond layout. The higher the number the greater the hazard.
The bottom white box is used to indicate special hazards. (See the figure on the
next page.)

The NFPA label gives you a basic idea about the product’s flammability or
reactivity. But it is not terribly helpful when dealing with health effects because
it only gives general information about acute effects. Also, the names of the
chemical, the product and the manufacturer are not given on the label.
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NFPA Labeling System

(BLUE)

Health
Hazard

(RED)

Flammability
Hazard

(YELLOW)

Reactivity
Hazard

(WHITE)

Special
Information

HEALTH - BLUE

FLAMMABILITY - RED

REACTIVITY - YELLOW

Type of Possible Injury

Susceptibility of Materials to Burning

Susceptibility to Release of Energy

Signal

Signal

Signal

Materials that on very short
exposure could cause death or
major residual injury.

(ACRYLONITRILE)

Materials that on rapidly or
completely vaporize at atmospheric
pressure and normal ambient
temperature, or that are readily
dispersed in air and that will burn
readily.

(PROPANE)

Materials that in themselves are
readily capable of detonation or of
explosive decomposition or reaction
at normal temperatures and
pressures.

(NITROGLYCERINE)

Materials that on short exposure
could cause serious temporary or
residual injury.

(SULFURIC ACID)

Liquids and solids that can be
ignited under almost all ambient
temperature conditions.

(METHYL ETHYL KETONE)

Materials that in themselves are
capable of detonation or explosive
decomposition or reaction but
require a strong initiating source or
which must be heated under
confinement before initiation or
which react explosively with water.
(DIBORANE)

Materials that on intense or
continued but not chronic exposure
could cause temporary
incapacitation or possible residual
injury.

(STYRENE)

Materials that must be moderately
heated or exposed to relatively high
ambient temperature before ignition
can occur.

(ACETIC ACID)

Materials that readily undergo
violent chemical change at elevated
temperatures and pressures or
which react violently with water or
which may form explosive mixtures
with water.

(SULFURIC ACID)

Materials that on exposure would
cause irritation but only minor
residual injury.

(ACETONE)

Materials that must be preheated
before ignition can occur.

(DICHLOROMETHANE)

Materials that in themselves are
normally stable, but which can
become unstable at elevated
temperatures and pressures.
(VINYL CHLORINE)

Materials that on exposure under
fire conditions would offer no
hazard beyond that of ordinary
combustible material.
(ETHANOL)

Materials that will not burn.

(SULFURIC ACID)

Materials that in themselves are
normally stable, even under fire
exposure conditions, and which are
not reactive with water.

(ACETONE)
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Hazardous Materials Identification System (HMIS)

The Hazardous Materials Identification System (HMIS) uses rectangular labels
which may be found on bulk storage units or smaller containers at a site. The
HMIS system addresses four topics. For health, flammability and reactivity, a
number from 0 to 4 is assigned based on the severity of the hazards, just like
NFPA. The higher the number the more severe the hazard. The fourth
designation is for Personal Protective equipment. These PPE recommendations
apply to normal use and may not be adequate for an emergency.

Although chronic health effects usually are not rated, they may be indicated after
the health hazard rating or by written warnings in the upper white section of the
label. HMIS labels also contain the name of the product and more specific
hazard information including:

* Routes of Entry

Health Hazards

 Target Organs and Effects
* Physical Hazards.

An example of these labels is given below.

NAME OF PRODUCT
() HEALTH
[m] KiQney O Blood
Bg‘:r%ig\y::cular System Dtear @ FLAM MABI LI I I
D Central Nervous System
M Respiratory Sy‘s(e’ayn‘xn
5 éxié . = D Cor@sive @ R EACT|VI I I
Wl Highly Toxic [ Sensitizer
M rritant ) ] Sg;rlcénogen
e eariaass— | () PROTECTIVE

Elombesime Linid Dl i Prcnde EQUIPMENT
Ll Oxidizer O Reactive
W ble Liguid/Solid [J Flammable G

OUTE OF ENTRY
O ingestion
# Absorption (skin or eye contact)
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Department of Transportation (DOT) System

Another major labeling system that you will often see on vehicles is the DOT
system. The DOT regulates more than 1,400 hazardous materials. The
regulations require labels on small containers and placards on tanks and trailers
shipping hazardous materials across state lines. These labels and placards are
required in addition to those required by OSHA. The DOT label uses a system of
color, hazard identification number, hazard class number, and hazard symbol.
The information is far more limited than that which you should get from your
facility’s internal labeling system. The color coded backgrounds and identifying
numbers which represent the nature of the hazardous material are summarized
below.

If bulk containers are used to deliver chemicals to your plant, they should be
clearly marked with DOT placards. Like the labels, they give information by
means of color, symbol, and identification and hazard class numbers.
Sometimes placards will display a four-digit number. This is the UN/NA
(United Nations/ North American) ID number. This number will usually allow
you to identify the particular chemical by using the USDOT Emergency
Response Guide Book. It is important to know that this number is not always
unique to a particular chemical like the CAS numbers we talked about earlier.
Sometimes the number will refer you to a particular class of compounds such as
corrosives. Placards and 4 digit UN/NA numbers primarily are for the benefit of
fire/ER personnel who may be at a distance from an incident.

TNEC Emergency Responders Basic Health and Safety Course Student Manual



GETTING INFORMATION

DOTHAZARD IDENTIFICATION SYSTEM

R
#’HH AN VML
h

UN HAZARD CLASS SYSTEM

United Nations

Hazards Class Number Description
1 Class A, B and C explosives
2 Nonflammeable and flammeable compressed gases
3 Flammeable liquids

Flammeble solids, spontaneoudly combustible

4 subtances and water-reactive subtances

5 Oxidizing meterials, including organic peroxides

6 Class A and B poisons, irritants, and etilologic
(disease-causing) meterials

7 Radioactive meterials

8 Corossive materials (acids, alkaline liquids and
certain corrossive liquids and solids)

9 Miscellaneous hezadous meterials not covered

by any of ther other classes
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Activity 3:

Getting Information on Health Effects

For the two chemicals that you are tracking (or for methylene chloride) examine
the health effects information in the MSDSs, the NIOSH guide and this manual.
Answer the following questions. Then enter this new information on health effects
into the chemical release chart for each chemical.

How doesyour chemical (or methylene chloride) get into thebody?
What symptoms may be associ ated with exposureto thischemica ?

What target organsdoesthe chemical attack?

List any health effects:
Hazards
Flash Point: LEL: UEL:
Vapor Density: Vapor Pressure: Specific Gravity:
PEL: IDLH:
Reacts with:
Corrosive: YES NO
Routes of entry into the body:
Acute & chronic health effects:
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SUMMARY SHEET

CHAPTER 3 :
GETTING INFORMATION

Substancescan get intothebody throughinhal ation, absorption, and
ingestion.

Employersmust devel opawritten Hazard Communication programwhich
must address:

* how hazardsaredetermined.

» what chemicalsareonsite.

* |abeling procedure.

* MSDSs.

» waystoinformandtrainemployees.

A good HazCom program will requireannual training, even though OSHA
does not requireit.

Material Safety Data Sheetsare useful for getting information on:
» achemical’s properties and hazards, including health hazards.
 recommended control measures, including personal protective
equipment.
« fire, spill and emergency procedures, including wastedisposal.

M SDSsarejust atool and areoftenincompleteandinaccurate. Y oushould
alwayscheck at | east two additional sources, suchastheNIOSH pocket
guideor asan OSHA consultation programor local COSH group.

Standardized labeling systemsareaquick way of getting hel pful information
but havelimitedinformationonaproduct’ sflammability, reactivity,andhealth
effects. Wheninformationonlabel sisconfusingor insufficient, youshould
consultthecorrect M SDStofind out moreabout the product.
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Flammable

OBJECTIVES

Now that wehavel ooked at sourcesof information, and examinedthetoxicproperties
of chemicals, wewill examinethesaf ety hazardschemicalspose. Inthischapter you
will learnabout thephysical propertiesof chemical sand how thesepropertiesmay
determinehow hazardousachemical is. Usingsourcesof informationsuchasM SDSs
andtheNIOSH guide, youwill learntorecognizethe particul ar hazardsposedby a
variety of chemical sencounteredinemergency responsework.

Theobjectivesof thischapter aretoensurethat students:
* Understandbasichazardslikeflammability, corrosivity, andreectivity.
 Understandtheimportanceof other propertiesof chemicals, suchasvapor

pressureand vapor density.
 Understand how achemical’ sphysical propertiescandetermineitshazards.

On completion of thischapter, studentswill beableto:

| dentify twophysical hazardscommoninemergency response.
Describethreehazardouspropertiesof chemicals.

Describethefiretriangle.

Describethedifferent formsof chemical sand how thoseformsmight change
duringanemergency.
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PHYSICAL PROPERTIES

Inthelast chapter, weta ked about thetoxicity of
chemicals. Nowwewill learnabout thethree
other chemical hazards,

* flammability
* reactivity
* corrogvity

FLAMMABILITY

The Fire Tetrahedron

Flammability istheability of asolid, liquid or gastoigniteand burn. Threeelements
arerequiredfor firetooccur: fuel, oxygen, andanignitionsource. Thisrelationshipis
illustrated by thefiretriangle. A firecanbeextinguished by taking away any oneelement
of thefiretriangle.

Fuel: Examplesof flammableliquidsareacetone, gasoline, methyl ethyl ketone
(MEK), andxylene. They providethefuel inthefiretriangle. But noneof these
substanceswill burnunlessthereisenough heat or oxygen.

Oxygen: Theoxygenthat feedsafireusually comesfromtheair. However, some
chemical sthat containoxygen cansuply that oxygentoafireandarecalled” oxidizers’.
Oxidizerscanfeedafireevenwhenoxygenislow. Firesor explosionsaremorelikely
tooccur if any kindsof oxidizersarestored near flammabl es. Oxidizersshouldnever
bestored near flammables. A chemical thatisbotha

flammableandan oxidizerisvery dangerous.

Heat: Heatisprovidedby anignitionsource. Typical
ignitionsourcesmightinclude; staticelectricity; anopen
flame; twometal objectsstriking each other; andan

excessively hotsurface. \ I
Oy ¥, ﬁ#‘

Eily
Chainreactionisthepropagationof achemical reaction w
betweenoneor morechemicals.

"
]
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CHEMICAL HAZARDS

Themost dangerousflammablesubstances:

» areeaslyignited.

* requirelittleoxygentosupport combustion.

» aredsooxidizers.
 areasotoxicor corrosive(eg. acrylonitrileand aceticacid).

Flashpoint and Flammable Range

Flash point and flammabl erangearephysical propertiesof achemical that definehow
flammablethechemical is.

What Flash Point M eans

Flash Point of
Toluened0°F

At 65°F thereisenough At 30°F thereisnot enough
toluene vapor toignite toluene vapor to ignite

Theflashpoint of aliquidistheminimumtemperaturetowhichthesubstancemust be
heatedinorder to createenoughvapor forittoignite. For example, toluenehasa
flashpoint of 40°F: Thismeansthat, with sufficient heat and oxygen, toluenecould catch
fireat roomtemperature(65°F). Liquidsdon’tactually burn. Itistheir vapor that
burns. Thelower theflashpoint, thegreater thefirehazard.

U.S Department of Transportation defines any substance with a:
* Flashpoint less than 100° F = High Risk (Flammable)
* Flashpoint between 100° F and 200° F = Moderate Risk (Combustible)
* Flashpoint greater than 200° F = Low Risk (Non-Combustible)
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If you haveachemical substancewithaflashpointlessthanthesurrounding
temperature, you havereasontoworry. However, evenif thechemical hasa
flashpoint greater thanthesurroundingtemperatureitwill catchonfirebecause
most substanceswill burnif you putthemindirect contact withfire.

Different Flashpoints,in degreesFahrenheit (°F)
Gasoline -45
Acetone 0
Benzene 12
Methyl Ethyl Ketone 20
Toluene 40
Ethyl Alcohol 55
Xylene 84
Styrene 88
Cresol 187
EthyleneGlycol 232

An Example: The Flammable Range of Gasoline

Whenyou start your car without enough gas, theenginewill not run. Thegas-to-air
mixtureistoolean- not enought gas. Inorder toburn, fuel and oxygen must bemixed
incertainproportions. If theenginefloods(too much gas), themixtureistoorichand
youstill can’ tstartyour car.

Ordinary gasolinewill ignitewhenthereisat |east 1.4 %gas-to-air and at most 7.6%
gas-to-air. Thelower end (1.4%) iscalledtheL ower ExplosiveLimitorLEL. The
Upper ExplosiveLimit (UEL)is7.6%. If youareaboveor below thoselimits, there
will benoignition. Inbetweenthosepercentagesliestheflammablerange.

A substancehavingalow L EL and awideFlammableRangecan beparticularly
hazar dousbecausetherearemany conditionsunder whichit canignite. For
example, hydrogen hasaLEL of 4% and a Flammable Rangeof (4-75%).
AcetylenehasaLEL of 2.5% and a Flammable Range of (2.5- 81%).
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CHEMICAL HAZARDS

REACTIVITY

Reactivechemical saresubstancesthat may beunstableunder certain conditions.
Examplesof r eactivity wouldincludeshock sensitivity, violent reactionswithwater or
air under normal conditions, andreactionswithother chemicals. Sodiummetal can
causeahydrogenexplosionif it contactswater. Magnesiumactssimilarly oncontact
withwater.

Two or morechemical sthat may bestablealonemay react witheach other. The
incompatibility of two substancescan bevery importantinanincident.

undergo sudden react violently form a toxic gas when
violent change with water mixed with water

Some Common Hazards Caused by Chemical Incompatibility:

* Producealot of heat (acid and water).

» Causeafire(nitricacidandacetone).

» Causeanexplosion(picricacidandsodiumhydroxide).

» Releaseapoisonousgas (acidandcyanide, or chlorine
andammonia).

* Produceaflammablegas(acidand metal).

Chemical incompatibility isnot alwayshazardous. Basesand
acidsareincompatible; however, they canneutralizeeach other.
Sometimeswhenanacidisspilledweaddabasetoneutralizeit
and makeit easier tohandle. Caremust betakenwhen
neutralizingchemicals. Sudden heat or other hazardsmay be
generated.
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The Fearsome Incompatibles

Keep These

Acids or
Bases

Water or
Alcohols

Reactive Organic
Compounds
or Solvents
{Alcohols, Aldehydes,
Nitrated Hydrocarbons)

Cyanide or
Sulfide
Solutions

Strong Oxidizers
{Chlorates, Chlorine,

Chigrites, Chromic Acid,
Hypochlorites, Nitrates,

Perchlorates,
Permanganates,
Peroxides)

Away From These

Heat
= Violent Reaction

Reactive Metals Fire
Explosion
Hydrogen Gas

(Atuminum, Beryllium, Calcium,
Lithium, Potassium, Magnesium,
Sodium, Zinc Powder)

Metal Hydrides

Concentrated Acids or
Bases Heat
Calcium, Lithium,  wp Fire
Potassium Explosion
Metal Hydrides
Other Water Reactive
Waste

Gases

Concentrated Acids or
Bases Fire
Reactive Metals and Explosion
Metal Hydrides

Toxic Hydrogen
- Cyanide
Sulfide Gas

Organic Acids
Concentrated Mineral
Acids
Reactive Metals - Fire
Metal Hydrides Explosion
Reactive Organic
Compounds or Solvents
Flammable or
Combustable Waste

*Source of graphic: Emergency Response and Prevention Workbook, Emergency Response and Prevention

Workbook, OCAW/Labor Institute.
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CORROSIVITY

Corrosivechemicascanirritateor burntheskinand mucousmembranes.
Corrosiveswill a soeat away many metals. When controllingaspill or leak of a

corrosive, youwill needtool sand equipment that arenot affected by thecorrosive.

Corrosivesareusually liquidsbut may al sobegasesor solids.

Acidsandbasesarethemost common corrosives. ThepH (potential of

Hydr ogen) scal eisusedtodi stinguish acidsfrom basesand givesanindi cationof
how corrosiveasubstanceis. AcidshaveapH lessthan7. AsthepH of anacid
increases, theacid becomesweaker or lesscorrosive. ThecloserthepHisto1,the
stronger theacid.

Bases (also called alkalisor caustics) haveapH above 7. Asthe pH of abase
increases, thebasebecomesstronger or morecorrosive. Basescan causemore
damagetoskinandtissue, especially totheeyes, becausebasesrapidly penetrate
tissue. Acidstendtositontheskinsurfaceand, if quickly removed, oftenwill not
resultinpermanent damage.

Liquids with a pH less than 2.0 or greater than 12.5 are corrosive and can
cause serious chemical burns.

= Strong Bases

see table next page

F Household ammonia

+ Detergents & baking soda

Seawater

Blood (ph 7.4)
Neutral

r Rain

Beer

| Orange juice, Wine

Acid rain

L Lemon juice, Vinegar
-+ Stomach acid

I Strong Acids

OTHER USEFUL PHYSICAL PROPERTIES OF

CHEMICALS

Vapor Pressure

Low Vapor Pressure — less than 1mm Hg @ 68° F
Moderate vapor Pressure — between 1 and 10mm Hg @ 68° F

VP =0.001 mm Hg @ 68°F
PCB Low Vapor Pressure

VP =180 mm Hg @ 68°F
Acetone High Vapor Pressure

Remember: Vapor pressure depends on temperature.
Benzene vapor pressure =15 mm Hg at 14° F, but increases to
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Vapor pressure(VP)isameasureof how muchvaporisgivenoff by aliquidor solidata
giventemperature. Thehigher thevapor pressure, themorevapor will befoundintheair
abovetheliquid. Asthetemperaturegoesup, morevapor will berel eased. (Boil water and
you producesteam, thevapor of water.)

V gpor pressuremeasureshow hardthevapor of amateriad “ pushes’ againstthesidesof a
closedcontainer. Themoreheat that isappliedtothecontainer, thegreater thevapor
pressurewill becomeins dethat container. For example, itisvapor pressurethat triggersthe
whistlewhenyouboil waterinakettle. Thehigher thevapor pressureof ased edchemica
container,themorelikey itwill explodeasthetemperaturerises(for example, duringafire).
Thisiswhywemust becareful openingadrumor container withahighvapor pressure.

V apor pressureismeasuredinmillimetersof mercury (mmHg). Normal atmospheric
pressureis760mmHg. Thevapor pressurelistedfor achemical usually isitsvapor
pressureat roomtemperature. |If achemical hasavapor pressureof around ImmHg,
notmuchof itwill getintotheair. Generally, any chemical withavapor pressureabove
10mmHgisthoughttohaveahighvapor pressure.

Vapor Density

Vapor density tellsushow achemical’ svaporswill behaveintheair. Vapor density is
measuredincomparisonwithair, wherethevapor density of airis1. If achemical has
avapor density greater than 1, it meansthat thevapor will sink tothefloor and can
collectinlow-lyingareasor confined spaces. A vapor density lessthan 1 meansthat
theproduct’ svapor may collect overhead near aceiling.

VAPOR DENSITY

vapor density vapor density
greater than 1 less than 1

[T TR T1]

vapor density of air equals 1

TNEC Emergency Responders Basic Health and Safety Course Student Manual



&

Flammable

CHEMICAL HAZARDS

FORMS OF CHEMICALS

Just as the form of a chemical substance determines how it can get into your body
and what harm it can cause, its form also affects whether a chemical can become
flammable or reactive. A substance can change forms while you work with it.
Herearethreequestionsto ask when gettinginformation about chemicalsonasite:

1. What formsof the substancearepresent?
2. How canthesubstanceget into my body?
3. Canthesubstancechangeformduringanemergency?

Theformof achemical isimportant to consider when choosing protectionfor workers.
Wemay providesplash protectionagainst an acid not thinking that theremay bemists
fromtheacidthatwill call for respiratory protectionaswell.

A substance can changeformbecauseof anincreaseintemperatureor pressure, or if it
comesinto contact withwater. Duringanemergency achemical canstartinoneform
andendupinanother. A solidcouldmelttoaliquidformandrundownadrain. A
liquid may heat up and giveoff flammablevapors. Asaliquid, therewaslittlethreat of a
fire, butthevaporshavecreated ahazard.

Therearethreeformsthat chemica scantake:

Solids: Weall know what solidsare- likeablock of wood. But, solidsaren’t always
big. Dustsaretiny particlesof solids, ofteninvisible. They may becreated by cutting,
grinding, sanding, etc. Somedustscanexplode. Fumesarealsosolids. They areeven
tinier particlesthandust. They areformedwhenever asolid materia isheated,
volatilizesandthen condensesintheair intoextremely fineparticles. Fumesarepresent
invehicleexhaustandweldingsmoke.

Liquids: Many hazardoussubstancesareliquidsat normal temperatures. Examples
areacidsand solvents. Many liquidsgiveoff vaporswhichcanbebothafireanda
healthhazard. A liquid canbemadeintoamist. Mistsaretiny dropletsof liquid
suspendedinair. A mist canbecreated by splashingor sprayingaliquid. They may be
breathedinorland ontheskin, beflammable, corrosiveor toxic.

Gases. Somesubstancesaregasesat normal temperature; other liquidsand solidscan
becomegaseswhen heated. Somegasesareeasy to detect becausethey smell or
developacertaincolorationoncontact withair. Other gaseslikecarbonmonoxideare
ordorlessand col orless and can go undetected unlessspecifictestsarecarried out.
Gasesmay al sobeflammableor expl odeand areoften storedincompressedcylinders
under pressure. Under certain circumstances, gasescan beemitted by solids.
Polyurethanefoamissafeunder normal conditionsbut whenit burnsit givesoff adeadly
gas. Vapor saregasesthat formabovealiquid or solid material at roomtemperature.
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Activity 4A.

Physical Properties of Chemicals
Since the physical properties of a chemical offer clues as to how it may behave, we
want you to become familiar with looking up each chemical’s properties. Working
in groups and using the resources at your table fill out the chart below. Each group
is to find the information requested for the chemical assigned to your group and a
chemical of your choice. After you finish collecting the information please answer
the questions on the next page.
Group A:
s | Smocon [y T e TR T e
Ammonia (gas)
Chemical of your choice
Group B:
romca | Scdor [y [y TR T e
Nitric Acid (fuming)
Chemical of your choice
Group C:
cromca | St [ Ty T e T e
Xylene
Chemical of your choice
Group D:
cromca | St [ T e T e T e
Caustic Soda
Chemical of your choice
Group E:
omea | Secdor [y [ TR T e
Chlorine
Chemical of your choice
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&

Flammable

Activity 4A:

(continued)

1. Are any of the chemicals about which you collected information a fire or
explosive hazard?

2. Which of your chemicals would have high vapor concentrations in the air?

1
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Activity 4B:

Using the information provided in the manual, the video “Hazardous Properties of
Chemicals”, the NIOSH guide, and the MSDSs, examine the physical properties of
your two chemicals of choice. Enter all appropriate information on flammability,

toxicity, corrosivity, and reactivity into the chemical release chart for each chemical.

Hazards

Flash Point:

LEL:

UEL:

Vapor Density:

Vapor Pressure:

Specific Gravity:

PEL:

IDLH:

Reacts with:

Corrosive:

YES

NO

Routes of entry into the body:

Acute & chronic health effects:
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&

Flammable

UMMARY

<<

L

CHAPTER 4 :

CHEMICAL HAZARDS

The fire tetrahedron consists of the following:
Oxygen
Fuel
Heat
Chain Reaction

The flash point of a liquid helps to determine if a fire hazard exists. Any
liquid with a flash point less than 100° F poses a high risk.

The most dangerous flammable substances are those that:
- have a low Lower Explosive Limit (LEL) and a wide flammable range.
- require little oxygen to support combustion.
- are also toxic or corrosive.

Some chemicals can react dangerously with air and water.

Liquids with a pH less than 7 are acids. Chemicals with pH greater than 7
are bases.

Liquids with a pH less than 2.5 or greater than 12.5 are corrosive.
Corrosives can cause serious chemical burns.

The form of a chemical — for instance, solid, liquid, or gas — determines
how it can get into your body and cause damage. It is important to know
the form of chemical and how it might change form during an emergency.

The NIOSH Pocket Guide to Chemical Hazards is an important source of
information about some hazardous materials.

13



RESPIRATORS

OBJECTIVES

Inthischapter youwill learnthebasi csof respiratory protection. Y ouwill learnabout
thecomponentsof arespiratory protection programandthelimitationsof various
respirators.

Y ouwill becomefamiliar withwearingand mai ntai ning respiratory equipment.

Theobjectivesof thischapter aretoensurethat studentsunder stand:

» Thepurposeof respiratory protection.

» Theimportanceof effectiverespiratory protectionprograms.
* Thelimitationsof varioustypesof respirators.

» Theselectionand useof appropriaterespiratory equipment.

On completion of thischapter, studentswill beableto:

* Listthetwomaintypesof respiratorsand explainhow they work.
Givetheassigned protectionfactor for themost commontypesof respirators.
Describehow toselectarespirator for IDLH atmospheresand emergency
response, aswell asfor non-IDLH atmospheres.
Describehowtoquditatively fittest afull facepieceair-purifyingrespirator.
Nametworeasonsfor poor respirator fit.

Demonstratehow to check out andwear anair-purifying respirator andan
SCBA.

* Describehowtomaintainrespirators.

* Listfivecomponentsof arespiratory protectionprogramrequired by OSHA.




2 Chapter 5

Asamember of anemergency responseor spill teamyouarelikely tocomeinclose
contact withhazardouschemicals. Inmany cases, dangerousamountsof these
chemicalswill contaminatetheairinthevicinity of therel ease.

Chemicalsintheair canharmyouintwoways:
(2) they may haveharmful effectsif youbreathethemin.
(2) they may displaceoxygenfromtheair.

Insuchsituationsrespiratorsareoftenyour mostimportant
meansof defense. Respiratorsaredesignedtoensure
that youdonot breatheharmful air whileworkingin
contaminated atmospheres.

Usingrespiratorsinaneffectivemanneris
acomplicatedbusiness. Notall
7\—\\//:\

- + +— respiratorsprotectyoufromall airborne
ﬁ// / / contaminants. Therearemany typesto
iy ) choosefromandthey mustbecarefully
= selectedfor eachsituation. Also,

T respiratorsdonot alwaysprovideenough
protection. To protect you, they must beused
correctly and carefully maintained. OSHA haspublished aspecificstandard—
29CFR1910.134 Respiratory Protection—that requiresemployerstotakeall the
necessary stepstoensurethat respiratorswill effectively protect their empl oyees.

OSHA REQUIREMENTS: A WRITTEN
RESPIRATORY PROTECTION PROGRAM

OSHA requiresthat your employer haveawritten Respiratory
Protection Program at any sitewhererespiratorsarerequiredfor
worker protection. Theprogramshouldincludewrittenoperating
proceduresfor:

* Selectingappropriaterespirators.

Medically evauating potential respirator users.
Fittestingd| tight-fittingrespirators.
Usingrespiratorsinroutineandforeseeableemergency
gtuations.

Maintai ningrespirators(cleaning, disinfecting, storing,
Inspectingandtesting, repairing, discarding).
Evaluatingtheprogram.
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If youarerequiredtowear respiratorsonthejob, your employer must havethese
written procedures. Heor shemust trainyou onwhat the proceduresare. Y our
employer must al sotrainyouonthespecificrespiratory hazardsat your work place.

TYPES OF RESPIRATORS

Therearemany different typesof respirators. A respirator must becarefully selectedto
ensurethat it protectsagainst thehazardthat you areexposedto. Tounderstandthe

sel ection processyou needto befamiliar with someof thebasi ctypesof respiratorsthat
areavailable. Thereare3characteristicsthat differ betweenrespirators. facepieces,
negativeand positivepressure, andair supply.

Facepieces

A featurethatiscommontoall typesof respiratorsisa
facepiece. A facepiececoversyour noseand mouth,
whereyou breathair. Thefacepiecemay beloose-
fittingor tight-fitting. Inthistrainingweonly consider
tight-fitting facepi ecesbecausethey arecommonly used
inemergency response.

Respiratorsmay havefull facepiecesor half
facepieces. Full facepiecesseal acrosstheforehead,
downalongthesideof theface, and under thechin.
Becausethesepartsof
thefacearerelatively
smooth, full facepi ecestendtoformabetter seal with
thefacethan other designs. They alsoprotect theeyes
fromirritantchemicasorflyingparticles.

Full Facepiece

Thehalf facepiecefitsover thebridge of thenoseand
tucksunder thechin. Theshapeof thebridgeof the
noseisnot smoothandisdifferent for each person. For
thesereasons, itisdifficulttodesignahalf facepiece
respirator that maintainsagood seal for many different
users. Becauseof thisproblem, half facepiecesdonot
offerasmuch protectionasfull facepieces.

Half Facepiece

Whenusing respiratorsfor emergency responseand spill cleanupyouwill mostlikely
bewearing sometypeof full facepiece. However, half facepiecesmay beusedfor
someroutinecleanup procedureswhen exposuresarel ow, becausethey arecooler and
they donotlimitvision.
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Negative and Positive Pressure

A respirator can aso beclassified aseither anegativepressur eor positivepressure
respirator. A negativepr essur erespirator hasalower (or “ negative’) pressureinsdethe
facepiecethanouts deduringinhal ation. If thefacepiecedoesnotfittightly or thereif thereis
aleak, contaminatedair will besuckedintothefacepiecewhenyouinha e. Ontheother
hand, apositivepr essur erespirator maintainsahigher (or “positive’) pressureins dethe
facepi ecethanouts dethroughout thebreathing cycle. Thehigher pressureingdethe
facepieceforcesair out andreducesthechanceof outsi decontaminatedair gettingin. For
thisreason positivepressurerespiratorsaremoreprotective. Inordertodetermineif a
positiveor negativepressurerespirator isappropriate, youneedtolearnmoreabout how
they work andwhat their limitationsare.

The Air Supply

Thelastimportant characteristicof respiratorsiswherethey getairfrom. Therearetwo
bas cwaysthat respiratorscansupply air: Atmospher e-SupplyingRespir ator sandAir
PurifyingRespirator s(APRs). Atmospher e-supplyingrespiratorsprovideasupply of
air fromasource(suchasatank) compl etely separatefromtheairinthework area. In
contrast, air purifyingrespiratorswork by removingthecontaminant (dust,fume, mistor
vapor) fromtheair inyour work areabeforeyou breatheitin. Below, wetakeal ook at
thesetwotypesof respiratorsinmoredetail.

Atmosphere-Supplying Respirators

Atmosphere-supplyingrespiratorsgiveyouanindependent sourceof airtobregthe. There
aretwobasi ctypesof aimosphere-supplyingrespirators. thesuppliedair orairline
respirator (SAR), andthesdf-contained br eathingappar atus(SCBA). SARsprovide
youwithairthroughanairline--alongtubethat pumpsairintotherespirator fromouts deof
yourwork area. SARsarenot commonly used duringemergencies, but they aresometimes
usedfor emergenciesinconfined spaces.

Sdf-contained br eathingappar atus(SCBAS), theother typeof atmosphere-supplying
respirator, provideyouwithair fromatank whichyoucarry onyour back. Firefightersand
other emergency respondersoftenwear SCBAs. Theairtank, or cylinder, ispressurized
andcomesindifferentsizes. Thesizeof thecylinder anditsoperatingpressuredetermine
how muchairisinthecylinder. NIOSH assignseachcylinder a“ servicelife’ --thisisan
estimateof howlongtheairinthecylinder will last. OSHA requiresthat SCBAsusedin
emergency responsehavearated servicelifeof atleast 30minutes. Cylindersratedat 450r
60minutesmay a sobeused, but cylindersratedfor | essthan 30 minutescannot beusedfor
emergency response. Itisimportanttoremember that theactua amount of timetheairin
your cylinder |astsdependsonhow muchoxygenyour body needs, how hardyouare
breething, andif thebottlewasfilled correctly.

TNEC Emergency Responders Basic Health and Safety Course Student Manual



RESPIRATORS

Auxiliary SCBAs are also available. These are very small cylinders usually certified for
3, 5 or 10 minutes. Auxiliary SCBA respirators should only be used to exit a hazardous
work environment during an emergency.

Atmosphere-supplying (or air supplying) respiratorsarenow only availableinpositive
pressur emodes. Positivepressureair-supplyingrespirators, (alsoreferredtoas
“continuousflow” or* pressuredemand” respirators) constantly blow airintothe
facepiece. However therearestill somenegativepressureunitsincirculation. (These
aresometimesreferredtoas” demand” respiratorssincethey only supply airwhenyou
inhale.) OSHA requiresthat only positivepressureair-supplying respiratorscanbe
usedinemergency Situations.

ATMOSPHERE-SUPPLYING

RESPIRATORS

Self-contained breathing apparatus Supplied-Air Respirator
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AIR PURIFYING RESPIRATORS

Unlikeatmosphere-supplyingrespirators, APRsdonot provideyouwithaseparate
sourceof air. Instead, they protect you by filtering out or absorbing contami nantsfrom
thesurroundingair beforeyoubreathethemin.

COMMON AIR-PURIFYING

RESPIRATORS

Full facepiece APR with Canister Fullfacepiece APR with Cartridges

Whiletherearemany typesof APRs, they all haveafew thingsincommon. They al
usespecialy designed materia sto capturecontaminants. Thesematerialsareusually
foundinsideacartridgeor canister. (Inthecaseof adust mask, themaskiitself isthe
material that collectsthecontaminant.) They al haveeither full or half-facefacepieces.
And, al non-powered APRsarenegativepressurerespirators--they only supply air
whenyouinhale.

Themost common APRsusetwo cartridgesmounted on each sideof thefacepiece.
Somehaveacanister instead of cartridges. A canisterisabigcartridgethat holdsmore
material tocaptureagivencontaminant. Itletstheuser work inthehazardous
environmentfor alonger timethanthecartridgerespirator. Canistersmay bemounted
directly onthefront of thefacepieceor attached by meansof ahose. APRsthat usea
canister areoftenreferredto asgasmasks, and are sometimesused asescape-only
respiratorstoexit ahazardousatmaosphereduringanemergency.
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How well an APR protectsyou dependson both thefacepieceandthecartridgeor
canister. Differentchemicd srequiredifferent cartridges/canigterstoremovethemfromyour
bregthingair. If youusethewrongcartridge, youmay not begettingany protectionatdl. For
example, particul atefilter cartridgescoll ect aerosol s(dusts mists andfumes) asthey srikethe
filter. Somefiltersaredesignedtotrgpvery fineandtoxicdugts, suchasleedandasbestos. But
eventhebegtfiltersoffer noprotectionfromgasesandvapors. Cartridgesfor gasesandvapors
arefilledwithspecid sorbentmateridsthat coll ect thegaseshby meansof chemicd reactions.
Thesematerid smustbematchedtotheparti cular gasor vapor youwanttoremovefromtheair.
Somecartridgesindudebothafilterandsorbentmaterias.

Identifying Cartridges and Canisters
Becauseyoumust usespecificcartridgesfor specificcontaminants, astandardcol or codehas

beendevel opedtohd pidentify cartridgesandcanisters. Thiscol or codeisgiveninthetable
below.

COLOR TYPE EXAM PLE OF USE

Black Organic Vapor Xylene, Toluene, Ethyl Ether
Toluene, Ethyl Ether, Chlorine, Hydrochloride,

Yellow Organic Vapor & Acid Gas Sulfur Dioxide, Chlorire dioxide, Hydrogen
flouride

. . Chlorine, Hydrogen Chloride, Sulifur dioxide,
White Acid Gas Formaidehyde
Green Ammonia & Methyl Amine Ammonia/Methylene
P100 Dust (HEPA filter for toxic

Magenta particles) Asbestos & Lead

Orange Mercury Vapor/Chlorine Mercury Vapor/Chlorine

Olive Various other gases & vapors Muti-Chemical Cartridges

NOTE: NIOSH and ANSI arein the process of updating these color codes.
Therefore some changes may occur in the near future.

Theservicelifeof air-purifying cartridgesor canistersislimited. Cartridgesthat protect
against gasesand vaporswill losetheir effectivenessover timeasthesorbent material
becomesl|oaded with contaminant. If thecartridgesarenot replaced soonenoughlarge
amountsof thegasor vapor will beginto passdirectly intothefacepiece. Thisiscalled
breakthrough. Theamount of timefor breakthroughto occur dependsontheamount
of chemical intheair, your breathingrate, and environmental conditionssuchas
temperatureandhumidity.
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OSHA requirestheempl oyer to ensurethat breakthrough doesnot occur. Y our
employer candothis by taking oneof thefollowing measures:

1. Y ouremployer canprovideNIOSH approved*” end of servicelifeindicators’
(ESLIs)whenappropriateand avail able. Endof servicelifeindicatorsareadeviceon
thecartridgewhichrespondstohighlevel sof contamination. A sensitivematerial ina
littlewindow changescol or when breakthroughisabout tooccur. Y our employer
shouldexplaintotheworkerswhether ESL | sarebeing used or not.

2. Ifthereisnoendof servicelifeindicator appropriatefor thejob, thenyour
employer should schedulecartridge changesbased onthejob dutiesand contaminant
levelsexperienced. Thisisdoneto makesurecartridgesarereplaced before
breakthrough happens. Whenyour employer determinesthecartridgechangeschedule,
they should planfor theworst case scenario and usetherespirator manufacturer’ sand/
or chemica manufacturer’ sbreakthroughtimedata. If noinformationabout
breakthroughtimesisavailable, donot useanair-purifyingrespirator--usean
amosphere-supplyingrespirator instead.

CARTRIDGE CHANGE SCHEDULES FOR APR’S SHOULD BE

INCLUDED IN THE RESPIRATORY PROTECTION PROGRAM.

Whenthecartridgeisdesignedtoremoveaerol ol s( dusts, mists, and/or fumes) reach
theendof their servicelife, itwill becomedifficultto
breaththroughtherespirator. Thishappensbecausethe
filter becomesclogged. Unlikethegascartridges, once
theparticulatefilter cartridgesareclogged nomoredust
will getthrough. But noair will getthrougheither. So,
cartridgesshouldbechanged beforeit becomes
noticably difficulttobreaththroughtherespirator.

Powered Air-Purifying Respirators

Poweredair purifyingrespiratorsareoftenusedinlead
and asbestosabatement work. Theserespiratorsusean
electricpumptoblow airthroughthecartridges. This
allowsthewearer tobreatheeasier. Theair pumpedinto
thefacepi eceremainscool er and hel psreducefogging
too.

Powered Air-Purifying Respirator
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SELECTING A RESPIRATOR

Y our employer isresponsiblefor sel ecting an appropriaterespirator based uponthe
hazardsinyour work area. Therespirator must becertifiedby NIOSH. Respirators
andtheir containersmust carry certificationlabels. Anexampleof acertificationlabel is
onthenext page. (Detail ed requirementsregardingwhat informationthelabelsshould
containandwherethel abel sshould beplaced canbefoundin42CFR84.)

Inorder to select anappropriaterespirator you need to know what chemical or
chemicalsarepresentintheair. Y ou al so must haveareasonabl eestimation of the
concentration of thosechemicals. Thismeansthat your employer musttesttheair! If
thisinformationisnot avail able, thenyour employer must assumetheatmosphereis
IDLH (Immediately Danger oustoL ifeand Health).

Respirator Selection in IDLH Atmospheres and
Emergency Response

OSHA definesan | DL H atmosphereasonethat posesanimmediatethreat tolife,
would causeirreversibledamage, or wouldimpair aperson’ sability toescape (29 CFR
1910.134). Inemergency Situations, oxygenlevel shelow 19.5%areconsidered IDLH.
IDLH levelsfor specificchemicalsarelistedintheNIOSH pocket guide. All
atmospheresshouldbecons dered | DL H during uncontrolled chemical rel easesuntil
testshavedeterminedthat they arenot.

USE A FULL-FACEPIECE, PRESSURE DEMAND SCBA OR SAR*

WHEN RESPONDING TO CHEMICAL EMERGENCIES.

* Use an escape-only SCBA when using a supplied-air respirator

For IDLH situationsOSHA requires:

« afull facepiecepressuredemand (positivepressure) SCBA withaservicelifeof at
least 30 minutes; or
« afull facepi ecepressuredemand SARwith self-contained auxiliary air supply.

Donotwear anair-purifyingrespirator in| DLH conditions, or if youdon’t know
what chemicalsor how much of achemical isintheair.
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PART 84 MATRIX APPROVAL LABEL
FOR P100 FILTER
NI a

DEF MANUFACTURING COMPANY

ANYWHERE, USA
1-800-555-1234

THESE RESPIRATORS ARE APPROVED ONLY IN THE FOLLOWING CONFIGURATIONS:

TC-

PROTECTION'

RESPIRATOR

CAUTIONS AND LIMITATIONS?

B4A-00X

P100

HALQG 2000

ABCIMNO

1. PROTECTION

P10Q-Particulate Filter {99.97% filter efficiency level) is

effective against all particuiate aerosols.

2. CAUTIONS AND LIMITATIONS

A—Nat for use in atmospheres containing less than 19.5% oxygen.

8—Not for use in atmospheres immediately dangerous to life or health,

C~—Do not exceed maximum use conteatrations established by regulatory standards,

J— Failure to use and maintain this product properly could result in injury or death,

M—Al| approved respirators shall be selected, firted, used, and maintained in accordanze with
MSHA, OSHA, and other applicable regulations.

N—Never substitute, modify. add. or omit parts. Use only exact replacement parts in the
configuration specified by the manufacturer .

O—Refer to user instructions and/cr maintenance manuals for information about use and maintenance
of these respirators.

NOTE: Part11labelsarestill inuse, but are being phased ot.
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Respirator Selection in Atmospheres that are not IDLH

An atmosphere-supply respirator canbeusedinconcentrationsbel owthel DLH.
Whiletheserespiratorsareawayssafeto use, they areoftenuncomfortable.

Air Purifying Respiratorsmay alsobeusedinnon-IDLH atmospheres. TouseAPRS,
however, you haveto check fortwothings. First, select theright respirator and
cartridge. Therespirator must beselected sothat itisappropriatefor thechemical state
and physical formof thecontaminant. All cartridgesand canistersusedintheworkplace
must bemarked withan abbreviation of thecartridgetype. They must al so becolor-
coded (seechart onpage7) and bemarkedwith“NIOSH” , and themanufacturer’s
nameand part number. (Additional information about thecartridgeisonthel abel that
camewiththeshippingbox.)

AIRBORNE CONCENTRATION OF

BENZENE OR CONDITION OF USE RESPIRATOR TYPE
(A) LESS THAN OR EQUAL TO 10 PPM (1) HALF-MASK AIR-PURIFYING RESPIRATOR WITH ORGANIC
VAPOR CARTRIDGE.

(8) LESS THAN OR EQUAL TO 50 PPM (1) FuLL FACEPIECE RESPIRATOR WITH ORGANIC VAPOR
CARTRIDGES.
(2) FULL FACEPIECE GAS MASK WITH CHIN STYLE CANISTER.

(c) LESs THAN OR EQUAL TO 100 ppPM (1) FULL FACEPIECE POWERED AIR-PURIFYING RESPIRATOR
WITHORGANIC VAPOR CANISTER.

(p) LEss THAN OR EQUAL TO 1,000 pPPMm (1) SUPPLIED AIR RESPIRATOR WITH FULL FACEPIECE IN
POSITIVE-PRESSURE

() GREATER THAN 1,000 PPM OR (1) SELF-CONTAINED BREATHING APPARATUS WITH FULL
UNKNOWN CONCENTRATION FACEPIECE IN POSITIVE PRESSURE MODE.

(2) FULL FACEPIECE POSITIVE-PRESSURE SUPPLIED-AIR
RESPIRATOR WITH AUXILIARY SELF-CONTAINED AIR SUPPLY.

(F) Escare (1) ANY ORGANIC VAPOR GAS MASK; OR
(2) ANY SELF-CONTAINED BREATHING APPARATUS WITH
FULL FACEPIECE.

(¢) FIREFIGHTING (1) FULL FACEPIECE SELF-CONTAINED BREATHING
APPARATUS IN POSITIVE PRESSURE MODE.

Second, check the* maximum use” concentrationfor thecartridge. Insomespecific
chemical standardsOSHA indicatesa® maximumuse” concentrationfor cartridges.

Y oushould never usearespirator whentheconcentration of thecontaminantintheairis
higher thanthecartridge’ smaximumuseconcentration.

Footnote(1) Canisters must have a minimum service life of four (4) hours when tested at 150 ppm benzene, at
a flow rate of 64 LPM, 25 deg. C, and 85% relative humidity for non-powered air purifying respirators. The
flow rate shall be 115 LPM and 170 LPM, respectively, for tight fitting and loose fitting powered air-purifying
respirators.

1
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If thechemical hasaspecificOSHA standard, respiratory protectionrequirementswill be
includedaspart of thestandard. A table, liketheonebelow, isusually suppliedwhich
givesthehighest concentrationat whicheachtypeof respirator canbeused.

For chemical sthat do not haveaspecific standard, Pr otection Factor s(PF) canbe
used. TheProtectionFactorisanumber assigned by NIOSH that indicateshow effective
arespirator isat reducing contaminantsyoubreath. Thelarger thePF, themoreeffective
therespirator.

Concentration outside

Protection Factor (PF) = Concentration inside

ThePFcanbeusedasaguideinsdectingrespirators. Thehighestlevel of contaminantto
whichapersonshoul d beexposed whenusingaparticul ar respirator canbedetermined
by usingthePF. Thisislikethe" maximumconcentrations’ setin OSHA standards.

Y ou can cal culatethemaximum concentration by multi plyingtherespirator’ sPFby the
OSHA PermissibleExposureLimit (PEL ) of thechemica you' rebeingexposedto:

M aximum Concentration=PFx PEL.

Supposeyouwanted to useahalf facepiece APR with aPF of 10 (seechart on next
page) whileworkingwithanitrotol uene, which hasan OSHA PEL of 5ppm. The
cal culationtodeterminethemaximum concentrationat whichitissafetouseahal f
facepieceforthischemicais.

Maximum Concentration Half Facepiece APR =10x 5 ppm =50ppm.

S0, you couldusethishalf facepieceAPR inany work situationwheretheconcentration
wasbelow 50 ppm. For concentrationsgreater than 50 ppmyouwoul d need arespirator
withahigher protectionfactor. A full facepiece A PR couldbeused uptoaconcentration
of 250ppmnitrotoluene:

Maximum Concentration Full Facepiece APR =50x 5 ppm =250 ppm.

But, thelDLH level for nitrotolueneis200 ppm. Y oumust knowthelDLH
concentrationsof achemical beforedoingthesecal culations. Remember, neitheranAPR
nor anegativepressureatmosphere-supplyingrespirator canever beusedinanI DLH
atmosphere. Sincethel DL H of nitrotol ueneis200 ppm, afull facepiece APR could not
bewornabovethisconcentration. If thel DLH had been 300 ppm, thefull facepiece
APR could have been used at 250 ppm.

Thechart onthenext pagegivesthePFfor thedifferent typesof respirators.

A flowchartfor selectingthecorrect typeof respirator isprovided on page14.
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POSITIVE NIOSH
OR Protection | Use |[Use at
RESPIRATOR NEGATIVE Factor at Low
PRESSURE IDLH | O,
(PF)
Pressure-Demand POSITIVE 10,000 | YES | YES
Full Facepiece
SCBA
Demand NEGATIVE 50 NO | YES*
Pressure-Demand
with Auxillary scea | POSITIVE | 10,000 | YES | YES
Full Facepiece
Air-line
Respirator Pressure-Demand POSITIVE 2,000 NO | YES*
Demand NEGATIVE 50 NO | YES*
PAPR
Tight fitting POSITIVE 50 NO NO
Full-face
Full - face QNFT
Cartridge 50
or NEGATIVE NO NO
Canister QLFT
APR 10
Half -Face
APR NEGATIVE 10 NO NO

* Only for O, levels between 16-19.5% (at sea level)
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RESPIRATOR SELECTION GUIDE

ANY OF THESE CONDITIONS? ——§ THEN WEAR

* IDLH Atmosphere
or
* Oxygen Levels less than 16%
or
* Potentially IDLH
- chemicals not identified
- exposure can not be
reasonably estimated.

Full-facepiece, pressure-demand, SCBA
minimum service life of 30 minutes.

Full-facepiece, supplied air respirator with
auxiliary SCBA.

YES

NO

v

» Oxygen Levels less than

19.5%.

* Exposures greater than 50
times PEL.

* No NIOSH certified cartridge
or canister or adequate chemi-
cal warning properties.

» Cartridge changeout schedule

YES

NO

v

* Exposures greater than 10
times PEL.

YES

If QNFT
J Full-face APR with appropriate

NO

.

* Exposures greater than PEL.

cartridge or canister.

Full-face if QLFT

YES

| or
Half-face, APR with appropriate

cartridge or canister.
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MEDICAL EVALUATIONS

Beforeany employeeisfittested or required towear arespirator they must be
medically evaluated. Thisevaluationisdonetomakesurethat thereisnomedical
conditionthat would makewearing arespirator dangerousfor theuser. OSHA'’s
requirementsfor medical evaluationsar easfollows:

* Potential respirator users
mustfill outamedical
questionnaire,including
medical andwork histories
andinformationabout
specificwork conditions.
(OSHA providesa
questionnairein Appendix
Cof theRespiratory
Protection Standard.)

* Alicensed healthcare
professional (PLHCP) must review thesequestionnairestodeterminewhich, if
any, workersneed to havean examinationbeforewearingarespirator.
Employersmay choosetohaveall prospectivewearersexamined andtoobtain
any requiredinformationduringtheexamination.

* Additional medical evaluationsmust occur if:
- anemployeeexhibitssignsand symptomsof chemical exposure,
- requested by aPL HCP, supervisor or programadministrator,
-theinitial evaluation suggeststheneedfor one, or
- any changeoccursinworkplaceconditionsthat may increasethephysical
demandsontherespirator user.

FIT TESTS

Theeffectivenessof any respirator critically dependsonhavingagood seal aroundthe
face. Youdon'twant any |leakage around your face seal duetoapoor fit. OSHA
requiresfittestingfor al tight fittingfacepi eces, including bothatmosphere-supplyingand
ar-purifyingtypes.

Thepurposeof fit testsisto determinewhich facepiecefitsyour facethebest. Y our
employer isrequiredto haveasel ectionof different makesand model savail ableto
ensureyou canfindonewithaproper fit. Several sizesfor eachmodel shouldalsobe
avalable
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Duringthetestingyou areaskedto performtasksthat mimicwork activities. Afittest
must be passed beforeyou useany respirator inahazardousenvironment. Thetests
must berepeated at least annually. Alsoatest must bedoneif thereissomeimportant
changeintheway arespirator fits-- for example, if youloseal ot of weight and your
facegetsthinner.

Therearetwotypesof fittests. Thequantitativefit test (QNFT) isthepreferred
method becauseitisthemost accurate. M easuringdevicesareplacedinsideand
outsidethefacepi eceinorder to comparetheconcentrationsof contaminants. A fit
factor isassignedto eachfacepi ecebased onthesemeasurements. Thefitfactoristhe
ratio of theconcentration outsi dethefacepiece totheconcentrationinsidethe
facepiece. So, thehigher thefit factor, thebetter protectiontherespirator isproviding.
A QNFT ispassedif afit factor of 100 or better is
achievedfor ahalf-facefacepiece, andafitfactor of
5000r greater isreachedfor afull-facefacepiece.
(Note: Theselimitsaretheprotection factors
multiplied by a safety factor of 10.)

Thequalitativefittest (QLFT)islessaccurate. This
testrequiresyoutostandinanenclosed spacewhile
wearingarespirator. A contaminant (bananaail,,
saccharin, bitrex orirritant smoke) isintroducedintothe
space. Thetestispassedif you donot detect thechemical
by smdll orirritationat any timewhileperformingcertain
respiratorsthat will beusedinatmospheresthat donot
exceed 10timesthePEL of thechemical(s)involved. The
detailed procedurestor fit testing canbefoundinmandatory Appendix A of the
Respiratory Protection Standard[1910.134]
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USING RESPIRATORS

General Requirements

Evenafter selectinganappropriaterespirator thatfits
properly, arespirator canonly protectyouifitisused
properly.

Whenwearingatight-fittingfacepiecenothingshould
interferewiththefacesed. Thisincludesfacid hair,
glasses, or any other personal protectiveequipment. |If
facid harinterfereswiththesed youmust shave, unless
anappropriatel oosefittinghoodor facepiececanbe
found. Glassesmust berepl acedwithcontact lensesor
specid lensesthat donot havesidebars.

OSHA placesnorestrictionsontheuseof contact
lenseswithrespirators. However, OSHA doessay Eyeglasses

that you shouldfirst practicewearing contact lenseswitha respirator

beforedoing anactual job. Someemployersdonot allow contact |lensesto bewornif
certainchemicals, suchasammonia, arepresent.

OSHA requiresthat youperformauser seal check eachtimeyou put onatight-fitting
respirator. Thisistoensurethat thefacepi ecehasseal edagainst your faceproperly. The
procedurefor ased checkisgiveninmandatory Appendix B-1of theRespiratory
Protection Standard, anditisreprinted onthenext page.

Negative Pressure User Seal Check Positive Pressure User Seal Check

* Source of Graphics: Lead Abatement Manual, Massachusetts Respiratory Hospital. 1991.
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Appendix B-1 to § 1910.134: User Seal Check
Procedures (Mandatory)

Theindividual who uses atight-fitting respirator isto perform a user seal check to
ensure that an adequate seal is achieved each time the respirator is put on. Either the
positive and negative pressure checkslisted in this appendix, or the respirator
manufacturer’s recommended user seal check method shall be used. User seal checks
are not substitutes for qualitative or quantitativefit tests.

|. Facepiece Positive and/or Negative Pressure Checks

A. Positive pressure check: Close off the exhalation valve and exhale gently into
the facepiece. The facefit is considered satisfactory if a dlight positive pressure can be
built up inside the facepiece without any evidence of outward leakage of air at the seal.
For most respirators this method of leak testing requires the wearer to first remove the
exhalation valve cover before closing off the exhal ation valve and then carefully
replacing it after the test.

B. Negative pressure check: Close off the inlet opening of the canister or
cartridge(s) by covering with the palm of the hand(s) or by replacing the filter seal (s),
inhale gently so that the facepiece collapses slightly, and hold the breath for ten
seconds. The design of the inlet opening of some cartridges cannot be effectively
covered with the palm of the hand. The test can be performed by covering the inlet
opening of the cartridge with athin latex or nitrile glove. If the facepieceremainsinits
slightly collapsed condition and no inward leakage of air is detected, the tightness of the
respirator is considered satisfactory.

1. Manufacturer’'s Recommended User Seal Check Procedures

The respirator manufacturer’s recommended procedures for performing a user seal
check may be used instead of the positive and/or negative pressure check procedures
provided that the employer demonstrates that the manufacturer’s procedures are
equally effective.

Usingrespiratorscancreateadditional safety hazardsby limitingvisionand mobility, or
affectingyour balance. For example, fogging of afull facepiecemay occur, particularly
incoldweather. Thiscanbecontrolled by using afacepi ecewithanose-cup, or by
using coating and attachmentsdesi gned to prevent thisproblem. Wearingarespirator
alsoproducesphysical and mental stressthat may increaseyour risk of heat stress.
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Y oushouldleavetherespirator useareaif:

* you need towashyour faceor facepi eceto prevent skinor eyeirritation dueto
respirator use;

* you detect gasor vapor breakthrough, changesin breathing resistanceor
facepieceleakage; or

 youneedtoreplacearespirator, cartridgeor canister.

Structural Fire-Fighting and Chemical Emergencies

Whenrespiratorsareusedfor structural fire-fighting or chemical emergencies, the
buddy system must beused. A buddy must accompany each personthat entersthe
hazardousarea. Buddiesshouldremainineyeor voicecontact whileinthehazardous
area. Thismeansthat no personcanenter thepotentially IDLH atmospherealone. In
addition, two equi pped andtrai ned backup personnel must beavailablefor rescue.

Working in IDLH Atmospheres (Non-Emergencies)

Whenrespiratorsarebeingusedin| DL H atmospheresunder non-emergency
conditionsadditional precautionsmust betaken. Theremust beapersonoutsidethe
hazardousatmosphereinregular contact withthoseworkinginthel DLH environment.
In some casesmorethan one person may berequiredto monitor workers. These
peoplemust betrained and equi ppedto assist those
workersinthel DLH environment.

CARING FORYOUR
RESPIRATOR

Cleaning and Disinfecting

Respiratorsshouldberegularly cleanedand disinfected
regularly after eachuse.

Themanufacturer’ scleaning proceduresor thosegivenby
OSHA inmandatory Appendix B-2 of theRespiratory
Protection Standard must beusedfor cleaningrespirators. (Appendix B-2isreprinted
onthenext page.)
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Appendix B-2 to § 1910.134: Respirator Cleaning
Procedures (Mandatory)

These procedures are provided for employer use when cleaning respirators. They are
general in nature. The employer, as an alternative, may use the cleaning
recommendations provided by the manufacturer of the respirators used by their
employees, provided such procedures are as effective as those listed here in Appendix B-
2. Equivalent effectiveness simply means that the procedures used must accomplish the
objectives set forth in Appendix B-2. This means that the procedures must ensure that
the respirator is properly cleaned and disinfected in a manner that prevents damage to the
respirator and does not cause harm to the user.

I. Procedures for Cleaning Respirators

A. Removefilters, cartridges, or canisters. Disassemble facepieces by removing speaking
diaphragms, demand and pressure-demand valve assemblies, hoses, or any components
recommended by the manufacturer. Discard or repair any defective parts.

B. Wash componentsin warm (43° C = 110° F maximum) water with a mild detergent or
with a cleaner recommended by the manufacturer. A stiff bristle (not wire) brush may be
used to facilitate the removal of dirt.

C. Rinse components thoroughly in clean, warm (43° C = 110° F maximum), preferably
running water. Drain.

D. When the cleaner used does not contain a disinfecting agent, respirator components
should beimmersed for two minutesin one of thefollowing:

1. Hypochlorite solution (50 ppm of chlorine) made by adding approximately one
milliliter of laundry bleach to one liter of water at 43° C (110° F maximum); or,

2. Aqueous solution of iodine (50 ppmiodine) made by adding approximately 0.8
millilitersof tincture of iodine (6-8 gramsammonium and/or potassiumiodide/100 cc
of 45% alcohoal) to one liter of water at 43° C (110° F maximum)

3. Other commercially avail able cleansers of equivalent disinfectant quality when used
asdirected, if their use is recommended or approved by the respirator manufacturer.

E. Rinse components thoroughly in clean, warm (43° C = 110° F maximum), preferably
running water. Drain. The importance of thorough rinsing cannot be overemphasi zed.
Detergents or disinfectants that dry on facepieces may result in dermatitis. In addition,
some disinfectants may cause deterioration of rubber or corrosion of metal partsif not
completely removed.

F. Components should be hand-dried with aclean lint-free cloth or air-dried.
G. Reassembl e facepiece, replacing filters, cartridges, and canisters where necessary.

H. Test the respirator to ensure that all components work properly.
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Storage

Respiratorsshoul d beprotected from damage, contamination, dust, extreme
temperature, excessivemoisture, and damaging chemicals. They shouldalsobestored
toavoiddeformationof thefaceseal orinhalationvalve. Emergency respiratorsmust
beclearly marked, and must beaccessibletothework area.

Inspections

All respiratorsmaintai nedfor emergency useshould beinspected monthly. The
inspectionmust becertifiedwiththedateof theinspection,
nameof thepersonconductingtheinspection, findings,
remedial actionsif required, and someformof identifyingthe
respirator. Thisinformationmust bekept until thenext
certification. All respiratorsshould al sobecheckedfor
proper functioning beforeand after each use. Respirators
that areusedroutinely should beinspected prior touseand
duringcleaning.

| nspectionsshouldincludecheck of respirator functionand

condition of partssuch asfacepiece, head straps, val ves, connecting hoses, cartridges,
and/or canistersor filters. Facepiecestraps, and other el astic partsshouldalsobe
testedfor pliability. Theinspectionof SCBAsshouldalsoensurethat cylindersarefully
charged (>90%) and that theregul ator and warning devicesarefunctioning.

Repairs

Pressureandflow ratesmust bechecked to makesurethat theunitisdeliveringtheright
amount of air at theright pressure. Cylindersmust becheckedtoensurethat they are
not defective. Theregul ator must becheckedtoensurethat itisnot defective. Hoses
and couplingsmust becheckedfor cracksor |eakage.

Themanufacturer or someonetrai ned by themanufacturer must performany repairsto

reducingandadmissionvalves, regulatorsandaarms. Appropriately trained personnel

must performany other repairs. Only NIOSH-approved partsshould beused. These
partsmust bedesignedfor therespirator accordingtothemanufacturer’ sspecifications
andrecommendations.
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Breathing Air Quality

Precautionsmust betakentoensurethat Typel-GradeD or better breathingairisusedinal
atmosphere-supplyingrespirators. ANSI/Compressed GasA ssoci ationpublishes
gpecificationsfor oxygencontent, hydrocarbons, carbonmonoxide, carbondioxideand
odor. Thereared sospecificationsfor moisturecontentfor cylinderswithcompressedair,
andfor compressorsusedtoproducebreathingair.

TRAINING

Workersmust beeffectively trainedinthefollowingareas.

» Why arespirator isnecessary andhow improper fit, useor
mai ntenancecaneffect performance.

* Limitationsandcapabilitiesof therespiretor.

» Useof respiratorsinemergency situations.

» Howtoputon, remove, and usetherespirator.
* How toinspect and check seal sontherespirator.
* Proceduresfor maintenanceandstorage.

* Recognitionof medicad sgnsandsymptomsthat may limitor prevent effectiveor safe
useof therespirator.

» Generd requirementsof theRespiratory Protection Standard.

Trainingisrequiredannualy. Additiond trainingmusta sobesuppliedif correct procedures
arenot beingfollowedor changesoccur intheworkpl acethat effect how respiratorsshould
beused.

PROGRAM EVALUATION

Employers must evaluate the workplace as necessary to ensure the Respiratory
Protection Program is being effectively implemented. Workers should be consulted
regularly to obtain their views concerning how successful the program is and what
problems need to be addressed.
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Activity 5:

Thinking About Respirators

The aim of this activity is to have you think about respirators, how they work,
and their limitations. You may refer to the manual and other materials to
answer the following questions. After answering the questions, please fill in
the section on respirators on the chemical release chart, shown on the last page
of this chapter.

Listany differencesbetween apositive pressurerespirator and anegativepressure
respirator.

Describesomeof thelimitationsof:

« afull-faceAir Purifying Respirator (APR)

* an SCBA
What circumstanceswould prohibityoufromusinganAir Purifying Respirator?
Whatisafittest?

Describesomekey factorsthat should beusedin choosing arespirator?
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UMMARY

W <N L <

CHAPTERS:

RESPIRATORS

Itisalwayspossi bletoencounter | DL H and oxygen-deficient conditions
duringemergency response.

A positivepressurerespirator givesahigher level of protectionthananegative
pressuretypeand should beusedwhenever possible.

A respirator’ sprotectionfactor isdefined astheratio of theconcentration of
air contaminant outsidethemask tothat insidethemask.

Anairlinerespirator withair supplied fromacompressor must be
supplementedwithan escaperespirator at all timeswhenworkinginunknown
atmospheresor concentrationsabovethel DLH.

Anair-purifyingrespirator must never beusedinanoxygen-deficient
aimosphere.

Peoplewithbeardscannot userespiratory protection masks.

Therearenorespirator cartridgeswhichwill protect against all typesof

air contaminants. Y ou shouldawaysusethecorrect cartridgesfor themodel
of respirator youareusingandfor thecontaminant that youwant
tobeprotected against.

Y oumust performauser seal check (positivepressureand/or negative
pressure) every timeyou put onatight-fittingrespirator.

Respiratorsmust beproperly cleaned, stored andinspected soasto prevent
damageand not causeharmtotheuser.

All thepartsof aRespiratory Protection Planmust becarefully followedto
ensureyour protection.
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Using the Chemical Release Chart

Based on estimated air concentrations (see page 13), please enter the
appropriate respirator information on your chemical in the following
section of your Chemical Release Chart.

Chemical Release Chart

Product: Date Prepared: Reviewed:
Location(s) Quantity: Container Size(s)
Hazards
Flash Point: LEL: UEL:
Vapor Density: Vapor Pressure: Specific Gravity:
PEL: IDLH:

Reacts with:

Corrosive: YES NO

Routes of entry into the body:

Acute & chronic health effects:

Protective Equipment

Respirator:

Type of filters (if needed)

Suit: level and material

Boots:

Eye/Face:

Gloves, outer: material: Gloves, inter material:

Spill Response Equipment
Air Monitoring:

Personnel Monitoring:

Soil & Water Sampling:

Absorbents:

Decontaminates:

Other Equipment:




CHEMICAL PROTECTIVECLOTHING

OBJECTIVES

In thismodule you will learn why chemical protective clothing (CPC) isimportant as
amethod of protecting yourself from potential exposuresduring emergency response.
Y ou will practice wearing chemical protective clothing. Y ou will learn about the
limitations of CPC and the way to evaluate and select CPC.

Thegoalsof thischapter areto ensurethat studentsunder stand:

* The purpose of chemical protective clothing.

* Thelimitations of chemical protective clothing.

» How to wear and maintain CPC.

* The varieties of available CPC and how to select the most appropriate type.

On completion of thischapter, studentswill beableto:

* Identify the difference between level s of protection.

* Identify one physical and one psychological effect of wearing CPC.

» Name one limitation which affects the degree of protection afforded by a
chemical protective suit.

* |dentify one criterion for the selection and use of CPC.

* | dentify theimportance of using hazard recognition and health hazard evaluation
inthe selection of CPC.

* Identify two components of apersonal protective equipment program.
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OVERVIEW OF CHEMICAL PROTECTIVE
CLOTHING (CPC)

Most workers wear some type of personal protective equipment (PPE) every day at
work. Common PPE include hard hats, insulated boots, goggles used while
welding or heat shields used during hot work. Personal protective equipment is
designed to protect you against hazards such as abrasions, heat, water, cold,
electricity and falling objects. Generally, this clothing isnot designed to protect
workersfrom hazardous chemicals. Chemical protective clothing (CPC) isa
special category of PPE which isdesigned to isolate or shield workers from
chemical hazards. CPC may include goggles, face shields, aprons, gloves, sleeve
protectors, boots, leggings and suits.

Chemical Resistant
F—'ﬁﬁ Gloves
/ Chemical Resistant ’

Chemical Resistant Boot

Chemical Resistant
ield & Goggles -

Chemical Resistant
Apron

L~

Examples of Chemical Protective Clothing

Suit

Source of graphic: Pesticide Safety for Non-Certified Mixers, Loaders, and Applicators, EPA, 1986.
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Protective equipment and clothing arenot thebest protection against hazards.
CPC and PPE, when used in combinationwith other contr olsand good wor k
practices, dohelp toprotect wor ker sfrom hazar dousmaterials. WhilePPEis
important, it should not bethefocusof any saf ety and health program. However,
becauseof thenatureof emergencies, CPCisoftentheonly protectionrespondershave
accessto.

Chemical Resistant Suits

Chemical suitsplay amajor roleinemergency response. Chemical protectivesuitsmay
bedividedintotwogroupsaccordingtotheprotectionthey offer. (Y ouwill findthat
other CPC may beadded to thesesuitsto givemoreprotection.)

g
|

I —==2

Source of graphic: Entrenamiento Sobre Salud y Seguridad Para Los Trabajadores de Desperdicos Peligrosos,
Occupational Health Program, University of California, Berkeley, 1991.

Gas-Tight Fully Encapsulating Suit

A fully encapsul ating suitisaone-piecegarment that compl etel y encl osestheworker.
Thesesuitaregas-tight and, therefore, thebest avail abl e protection fromtoxicvapors,
gasesand mist that present aseriousskin hazard. Theworker must wear anair-
supplyingrespirator under thesuit.

Splash Suit

Splash suitsmay betwo-pi ece pants-and-coat ensembl es, or one-piececoveralls. They
protect against splashesof hazardousliquids. They canbetaped upwithchemical
protective tape to givemore protection. But they arenot gas-tight and so do not
protect you against harmful gases/vapors. Newer splash suitswill cover an SCBA and
protectyour air supply.
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SELECTING CPC: WHAT TO WEAR?

Itwouldbegreat if therewereanall-purpose CPC suitthat youcoulddipintofor every
chemical emergency. Butthereisn't. NosingleCPCitemwill protectagainstall chemicals
inevery circumstance. Therefore, there arefour important stepsto takewhen

sel ecting chemi cal protecting clothing:

1IDENTIFY THECHEMICAL HAZARD
2.EVALUATECHEMICAL EXPOSURE
3.EVALUATECHEMICAL RESISTANCEOFCPC
4. EVALUATEPHYSICAL RESISTANCEOFCPC

Letssay wewanttoselect apair of gloves. Wemust firstask: Areweworried about
acids or organics, peroxides, or acohols? Depending on what we are working
against we might need abuty! rubber, neoprene, PVA or PVC glove. Besureto
choose aglovethat protects against the specific chemical involved.

Once we have selected the gloves, we must ask, How much do wewear? Isit
enough to have gloves? Do we need an apron and overalls? Do we need a splash
suit? Do we need afully encapsulating suit? (And, do we need arespirator?)

Step 1: Identify the Chemical Hazards

Wediscussedthe ARECmodel inthemanual'sIntroduction. InChapter 4 (Chemical
Hazards) weta ked about how torecognizehazards. Y ou’ velearned how to:

* | dentify thechemical or chemicd family;

* | dentify thephysica formof thethreat: vapor, liquid, solid;

* |dentify the harmful action uponthebody: e.g., anirritant tothelungs, a
corrosiveto the skin, toxic to the body, or aknown or suspected
carcinogen.Y oumust gather all thisinformation about the hazardsbeforegoing
onto Step 2.
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Step 2: Evaluate the Chemical Exposure

* Evaluatehow toxicthechemical isbylookingatthelDLH, TLV, or PEL.

* Evauatethelevel towhichyoucould potentially beexposed whiledoing aparticular
job. Thismeansboththequantity andthefrequency of theexposure. Itisimportant
toget asenseof how great arisk youface. Thishel psindecidingwhat level and
typeof CPCtouse, aswell ashow to decontaminateafter theexposure. Thisis
oftenhardtodo, but makingan" educated estimate” isbetter thanjust guessing.

Y ou should consulttheNIOSH pocket guide, M SDSs, your heal thand saf ety officer or
industrial hygenist, andother sourcestodeterminetheexposurelimitsfor thechemical. In
addition, readingsshoul d betakenfromfixedor remoteair monitoringinstruments, if your
facility hasthem, inorder to better determineyour potentia exposureat agivenjob.

Step 3: Evaluating Chemical Resistance of CPC

The CPC you use should bematched to the chemical towhichyou areexposed. No
CPCmateria protectsagainst every chemical andyou may beexposedtomorethan
onechemical atatime. Evenif you havetheright CPCfor thechemical, nomaterial is
completely successful inprotectingyoufromexposure.

Chemical spassthrough CPCinthreeways. per meation, degradation, and
penetration.

Penetration is the

Permeationisthe process
by which a chemical
passesthrough protective
clothing material at a

molecularlevel.

Degradation is the loss
of,orchangein, thefabric’s
chemical resistance.

movement of chemicals
through zippers, stitched
seams, or imperfections
in a protective clothing
material.

THERE IS NO SUCH THING

AS A 100% PROTECTIVE SUIT.

Source of graphic: Training for Hazardous Materials Team Members, International Association

of Fire Fighters, 1991.
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Chemical resistanceisthe concept we useto rate aparticular CPC item. It defines
the ability of the clothing to maintain abarrier to chemicals. Different clothing types
havedifferent chemical resistance.

Thetimeit takesachemical to permeate amaterial iscalled the breakthrough time.
Breakthrough time dependson the material and the chemical. 1t may beimmediateor
take morethan 24 hours. Y ou want the CPC material to have abreakthroughtime
greater than thetimeit takesyou to get thejob done. OSHA likesto see CPC
materia swithstand breakthrough for at least an hour.

Oneway to overcomethelimitation of any one CPC material isto layer
different materialsover each other. Many CPC suitsarein fact made of several
thin layers of different CPC materials. This strategy allows for lightweight suits
with good permeation characteristics for a wide range of chemicals.

Three workers were removing roughly 650 55-gallon drums at alandfillin Pennsylvania.
Most of the drums were leaking materials. The workers wore polyvinyl chloride (PVC)
clothing and new SCBAs. The workers noticed a sweet smell; they then complained of
dizziness, nausea and headaches. One worker was hospitalized. After the incident, their
SCBAs were checked and found to be functioning properly. The PVC materials were
checked. Swab samples ofthe clothing found a solvent, methylisobutyl ketone (MIBK),
bothinside and on the outside of the garments. PVC is very permeable to most solvents.

Performance Testing

In order to determineif aparticular CPC item isgood enough to use against achemi-
cal, you need to look at how well theitem performs. Thismeansyou need informa-
tion about itschemical resistance: how fast the chemical breaksthrough the material .
(Liquidpermeationdataareusualy quantified foreachchemical listed.) Thisdatacomes
fromthemanufacturer intheformof achart that listsdifferent chemical s andthencom-
paresittodifferent CPC. Thisdatamay beaccurateandit may not. Y oumay havetodo
somehomework.

TNEC Emergency Responders Basic Health and Safety Course Student Manual




CHEMICAL PROTECTIVECLOTHING

CPC isusually tested against anumber of chemicals. If you work with achemical and
itisnot onthelist, then ask the manufacturer if they have any testing dataon that
chemical. Most CPC will have aninstruction manual. Getit. It may citelimitations
of the materials and discuss how to don and doff the material, how to inspect and
storeit, how to decontaminate it and how to useit. Alwaystry to get samples before
purchase so your team can evaluate them more practically -- for example, how easy
(or hard) isit to do thejob with the CPC on?

Other Informational Sources for CPC

TheNational FireProtectionAssociation (NFPA) haspublishedthreeperformance
standardsfor CPC:

* NFPA 1991: Vapor-Protective Suitsfor Hazar dousChemical Emergencies.

* NFPA 1992: Splash-Protective Suitsfor Hazar dousChemical Emer gencies.

* NFPA 1993: Support Function ProtectiveClothingfor Hazar dousChemical
Operations.

InAppendix B of HAZWOPER, OSHA recommendsthat sel ected CPC meet the
requirementsof theseNFPA standards. Whenyou aresel ecting CPC, ask themanufac-
turer if their clothing meetsthesestandards. M anuf acturersshouldsupply youwiththis
information. If they don't meet thestandardsor don't know, don't usetheir products.

If thisseemslikeal ot toworry about, remember that thereare peopletohelpyou.

For example, you cancontact alocal COSH group, your health and saf ety officer, an
industrial hygienist, orthelocal OSHA office, or ahazmat unitinyourlocal firedepart-
ment andask for their help. Inaddition, therearespecial OSHA consultationprogramsin
eachstate, usualy runout of thestate'sHeal th Department. Look inAppendix A for
government agenciesand non-governmental organizations.
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* abrasion resistance

* cut resistance
« flexibility

* heat resistance

* puncture resistance

* tear resistance

Step 4: Evaluating the Physical Characteristics of CPC

In addition to a CPC item's effectiveness as a barrier to chemicals, you also want
to look at how sturdy the item is. CPC is of little value if it easily rips or tears.
It also is of limited value if things like folding the material or leaving it in hot
environments reduces its chemical resistance. Performance tests have been
developed to evaluate the physical strength of different types of CPC. Below are
some of the tests conducted on CPC:

* 0ZOne resistance

* burst resistance

PHYSICAL CHARACTERISTICS OF SOM E CPC M ATERIALS*

M aterial Abrasion [ Cut Flex Heat | Ozone | Punct Tear
Resist. | Resist. Resist. [ Resist. | Resist. [ Resist.
Butyl Rubber (Butyl) F G G E E G G
Natural Rubber (Nat. Rub.) E E E F P E E
Neoprene (Neop.) E E G G E G G
N eoprene/Styrene- butadiene
Rubber (Neop/SBR) S e S e S S e
Neoprene/Natural Rubber
(Neop/Nat. Rib) E E E G G G G
Nitrile Rubber (Nitrile) E E E G = E G
Nitrile Rubber/Polyvinyl
Chioride (Nitrile/PV'C) G G G F E G G
Polyethylene (PE) F F G F F B F
Chlorinated Polyethylene
(CPB) E G G G E G G
Polyurethane (PU) E G E G G G G
Polyvinyl Alcohol (PVA) F P G G
Polyvinyl Chloride (PVC) G B G B E G G
Styrene-butadiene Rubber
(SBR) E G G G F F F
Viton G G F G E G G

* Ratings are subject to variation depending on formulation, thickness, and whether the meterial is
supported by fabric. E = Excellent; G = Good; F = Fair; P = Poor

*Source: Martin, W. F, Lippitt J.,. M., Prothero, T. G. (1987).

Hazardous Waste Handbook for

Safety and Hedlth, Butterworths, Boston. (Check with manufacture's technical manual for your CPC)
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Think about how the CPC will be used, stored and handled at your job. Be sure
that the type you choose will hold up.

An Example: Choosing Gloves and Limited-Use Clothing

L et'suse an example of choosing glovesto illustrate selecting CPC. Tablel,
Glove Permeation Data (from North), lists different chemicals, and givestheir
dataon how long it takes for achemical -- in alab setting -- to break through for
different typesof glovesthey make. Asyou go down thelist, pick chemicalsyou
work with and see which glove seems best.

GUIDETOTHETABLES

* Thefirstnumber givenisthebreakthroughtime,inminutes.
» Thesecond number, inparentheses, isthesteady-statepermeationrate;
thehigher thenumber thefaster thechemical passesthroughthematerial.
nd = not detected nt = not tested
ID =insufficient data NR =not recommended

T =good for total immersion | =good for inter mittent contact
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TABLE 1: Glove Permeation Data
North North North North
Silver Shield Viton Butyl Nitrile
Hazardous Chemical (4 mil) (9 mil) (17 mil) (11 mil)
Acetaldehyde >360 (nd) T 0(281.9) NR | 576 (0.066) T 4 (161) NR
Acetone >360 (nd) T (ID) NR >1020 (nd) T 5(172) NR
Acetonitrile >480 (nd) T (ID) NR >480 (nd) T (ID) NR
Aniline >480 (nd) T 10 (18.7)NR | >480(nd) T 66 (45.0) NR
IBenzene >480 (nd) T 360 (0.012) 1 | 31(32.3) NR (ID) NR
|Butyl Acetate >360 (nd) T (ID) NR 114 (7.61) | 29 (54.4) NR
Ip—tert-Butyltquene >480 (nd) T >480 (nd) T 102 (8.0) | (ID) NR
Carbon Disulfide >480 (nd) T >480 (nd) T 7 (98.4) NR 13 (51) NR
|carbon Tetrachloride >360 (nd) T >780 (nd) T (ID) NR 204 (5) |
Chloroform 10 (0.009)NR | 570(0.46) T (ID) NR 4 (352) NR
Chloronaphthalene >480 (nd) T >960 (nd) T (ID) NR 174 (>1.32) NR
Cyclohexane >360 (nd) T >420 (nd) T | 66 (20.3) NR (ID) NR
ICyclohexanol >360 (nd) T >480 (nd) T >660 (nd) T >960 (nd) T
ICyclohexanone >360 (nd) T 29 (86.3) NR [ >960 (nd) T (ID) NR
[Dibuty! Phthalate >360 (nd) T >480 (nd) T >960 (nd) T >960 (nd) T
|1 2 Dichloroethane >360 (nd) T >480 (nd) T 120 (53) | 8 (311) NR
|Diisobutyl Ketone (80%) >360 (nd) T 72 (90.6) | 198 (41.2) | 180 (48.9) |
Dimethyl Formamide >480 (nd) T 8 (6.5) NR >480 (nd) T 13 (>15) NR
Dioxane >480 (nd) T 23 (26.8) NR [ >1200 (nd) T 28 (77.1) NR
Divinyl Benzene >480 (nd) T >1020 (nd) T 132 (238) | (ID) NR
[Ethyl Acetate >360 (nd) T (ID) NR 456 (3.4) | 8 (145) NR
[Ethylamine (70% in Water) 47 (7.64) NR (ID) NR >720 (nd) T 66 (30.1) |
|Ethy! Ether >360 (nd) T 12 (21.5 NR | 8(92.2) NR 14 (21.8) NR
Formaldehyde (37% in Water) >360 (nd) T >960 (nd) T >960 (nd) T >1260 (nd) T
n-Hexane >360 (nd) T >660 (nd) T (ID) NR (ID) T
Hydrazine (70% in Water) >360 (nd) T (ID) NR >480 (nd) T >480 (nd) T
Hydrochloric Acid (37%) >360 (nd) T (D) T (ID)T (ID) NR
Hydrofluoric Acid (50%) >360 (nd) T (ID) | (ID) | (ID) NR
[Methylamine (40% in Water) 114 (2.0) | >960 (nd) T >900 (nd) T >480 (nd) T
[Methylene Chioride >480 (nd) 60 (7.32) | 24 (133) NR 4 (766) NR
IMEK >1440 (nd) T (ID) NR >480 (nd) T (ID) NR
[Morpholine >480 (nd) T 114 (97) | >960 (nd) T 48 (206) NR
Nitrobenzene >480 (nd) T >480 (nd) T | >1380 (nd) T 33 (1.7) NR
1-Nitropropane >480 (nd) T 21 (26.1)NR | >480 (nd) T 16 (29.5) NR
Pentachlorophenol (1% in Kerosene) >480 (nd) T >780 (nd) T (ID) NR >780 (nd) T
Phenol (85% in Water) >360 (nd) T >900 (nd) T | >1200 (nd) T 39 (>1500) NR
Propyl Acetate >360 (nd) T (ID) NR 162 (2.86) | 17 (72.5) NR
Sodium Hydroxide (50%) >360 (nd) T (D) | (o)T >360 (ID) |
Sulfuric Acid (25%) >360 (nd) T (D) T (D) | (ID) NR
Tetrachloroethylene >360 (nd) T >1020 (nd) T (ID) NR 78 (5.5) |
Toluene >360 (nd) T >960 (nd) T | 21 (22.1) NR 11 (68.1) NR
Toluene Diisocyanate >480 (nd) T >960 (nd) T >480 (nd) T 222 (1.8) |
[1,1,1-Trichloroethane >360 (nd) T >900 (nd) T (ID) NR 41 (76.4) NR
Trichloroethylene >360 (nd) T 444 (0.24) | 18 (550) NR 8 (283) NR
fvinyl Chloride >480 (nd) T 264 (0.098) I (ID) NR 342 (0.14) |
Kylene >1440 (nd) T >480 (nd) T (ID) NR (ID) NR
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Reusable vs Disposable CPC

CPC canbeused over and over again or just once and then thrown out. Reusable
CPC canbewornthroughout many incidentsaslong asitisdecontaminated and tested
for re-certification. Disposable(al socalledlimited use) garmentsarethrown out when
theincidentisover (inahazardouswastebarrel!). Reusable CPC -- madefrom
material ssuchasviton, neopreneand butyl -- tendsto bemorerugged and costly.
Limited-usematerial sarelighter inwel ght andwithstand abroader rangeof chemicals.
They also canbeused asan outer covering over areusablesuitinahighly hazardous

emergency.

Table2 (Limited-UseClothing Permeation Data) givespermeationtest results(ASTM

739) for somelimited-usematerial smadeby Dupont. Thetabledoesnot addressall the

safety issues. Differencesinmateria strengthandgarment construction, and
environmental and physical conditionscanaffect thedegreeof protectionthey provide.
For instance, thezipper may beaweak point or thefit of thevisor tothematerial not
gastight. Thesefactorsshoul d becons dered when sel ecting chemical protective

cothing.

TABLE 2: Limited-Use Clothing Permeation Data

Hazardous Chemical TYVEK® QC1.25-mil CHEMREL RESPONDER®
Polycoated

Acetic acid, glacial 7 (3.0) >180 (nd) >240 (nd)
Acetone immediate (7.8) >480 (nd) >480 (nd)
Acetonitrile 1(13) >480 (nd) >480 (nd)
Acrylonitrile 5 (<0.01) >240 (nd) >180 (nd)
Ammonia, anhydrous 11 (0.12) >60 (nd) >480 (nd)
Ammonium hydroxide immediate (62) >480 (nd) nt

Benzene nt 17 (1.2) >480 (nd)
1,3 Butadiene immediate (high) nt >480 (nd)
n-Butyl alchohol (1-Butanol) 3(1.6) >480 (nd) >480 (nd)
Carbon disulfide immediate (high) 5 (360) >480 (nd)
Carbon tetrachloride nt >4 (nd) >480 (nd)
Chlorine, gas 1(18) >480 (nd) >480 (nd)
Chloroform immediate (350) >4 (180) >480 (nd)
Cresol 37 (0.4) >120 (nd) nt

Cyclohexane nt >480 (nd) nt

Dichloromethane immediate (600) 5 (300) >480 (nd)
Diethylamine 1 (141) 110 (1200) >480 (nd)
N, N-Dimethylformamide 45 (1.2) >480 (nd) >480 (nd)
1,4 Dioxane nt >480 (nd) nt

Ethyl acetate immediate (13) 55 (0.12) >480 (nd)
Ethylene glycol >480 (nd) >480 (nd) >240 (nd)
Ethylene oxide, gas 0.3 (18) >480 (nd) >480 (nd)
Formaldehyde, 37% immediate (0.31) >480 (nd) >240 (nd)
n-Hexane immediate (410) >480 (nd) >480 (nd)
Hydrazine nt >480 (nd) >480 (nd)
Hydrochloric acid, 37% 81 (2.8) >480 (nd) >240 (nd)
Hydrofluoric acid, 48% 180 (0.08) >480 (nd) >180 (nd)

continued on next page
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TABLE 2: Limited-Use Clothing Permeation Data (Cont.)

Hazardous Chemical TYVE;(()@:yc(z:tl.:S-mll CHEMREL RESPONDER®
Hydrogen chloride immediate (high) >60 (nd) >480 (nd)
Methanol 1(2.2) 136 (54) >480 (nd)
Methyl bromide nt >780 (nd) nt
Methy! chloride immediate (0.3) 60 (nd) >480 (nd)
Methyl ethyl ketone nt >480 (nd) >240 (nd)
Mineral spirits immediate (7.0) 60 (nd) >480 (nd)
Nitric acid, 90% nt >360 (nd) >180 (nd)
Nitric acid, 70% 345 (1.9) >480 (nd) >180 (nd)
Nitrobenzene immediate (2.4) >480 (nd) >480 (nd)
Oleum, 40% 398 (0.2) >60 (nd) >480 (nd)
Phosphoric acid, 85% nt >480 (nd) nt
50% PCB 1254, 50% Mineral Qil nt >480 (nd) nt
Sodium hydroxide, 50% >480 (nd) >480 (nd) >480 (nd)
Sulfuric acid, 95% >480 (nd) >480 (nd) >480 (nd)
Sulfuric acid, 16% >480 (nd) >480 (nd) nt
Tetrachlorethylene 1 (410) 26 (60) >480 (nd)
Tetrahydrofuran immediate (162) 7 (1200) >480 (nd)
Toluene immediate (500) 142 (1.8) >480 (nd)
1,1,1 Trichloroethane nt >360 (nd) >480 (nd)
Trichloroethylene nt >20 (nd) >240 (nd)
1,2,4-Trichlorobenzene immediate (8.0) nt nt
Xylene nt nt >180 (nd)

LEVELS OF PROTECTION

Now that you havel ooked at sel ecting theright material sfor thechemicalsinquestion,
you havetothink about how much protectionyouwill need. Will youneedonly
leggings, bootsand glovesor will youwear anenclosed gastight suit?Will youneeda
respirator? Ingeneral, webreak downtheseissuesby ranking four basiclevel sof
protection. Eachlevel correspondstoaCPC ensemble: acollectionof respiratory,
persona andchemical protectiveclothing.

LEVEL A

Should be worn where the highest level of repiratory,
skin and eye protection is needed.

LEVEL B

Should be worn where the highest level of repiratory,

but a lesser degree of skin protection is needed.

LEVEL C

Should be worn when the criteria for air-purifiying
repirators are met, and some skin protection is
needed.

LEVEL D

Should be worn as basic work uniform where there
are no skin or respiratory hazards. It provides no
respirtory protection and minimal skin protection.
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Choosingwhichlevel todressoutinisbased onthesizeand natureof thespill andthe
hazard of theproduct spilled. | stheremuch potential for splashesof liquid? Will thework
requiredirect contact withthematerial ? Arethechemical sreadily absorbed by theskin?
Itisacaseby casecall. If thespill involvesahighly corrosivegas, thenyouwould
probably optforLevel A. If itwasaspill of acorrosivesolidthat wasunlikely tobecome
airborne, thenyoumightbeinLevel D.

It isimportant toremember that theselevelsareguidelines. Other factorsmust
betakenintoconsideration, such as:

» Will achosen level of protection hinder theworkers dexterity and ability to
get thejob done?

What isthephysical environment?

Could safety hazar dsbecreated that aregreater than thechemical hazard if
thepreferred level of protection isused?

Each set of CPC should betailored to the specific situation.

Asalways, think of environmental/engineering controlstolimit potential
exposur e, beforedeciding on using and selecting CPC.

Asadtuation unfolds, you may find yoursalf moving up or downalevel of protection.
The decision to upgrade or downgrade must be made by aqualified person. Ingenerd, it
isbest to start with ahigher level of protection and downgrade once conditions alow for
thet.

Level A Protection
Description

Level A consistsof agas/vapor tight suitwithasuppliedair respirator. It providesthe
maximum|evel of skinandrespiratory protectionagainst chemicals. Itisdesignedto
prevent contact of skinand body partswith hazardousvapors, liquidsand solids.

Conditions that Warrant Level A include:

» Highpotential for splash orimmersion, or potential exposureto gasesor vapors
that canharm or beabsorbed throughtheskin.

* Potential exposureto unknownvapors, gases, particul ates.

* Potential for direct skinand eyecontact.

* Potential for exposuresabove IDLH.

» Effects of substance on skin are unknown.
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Level A

Level A isconsidered necessary for work whenlittleisknown about thenatureor
amount of hazardousmaterial . Itisthehighestlevel of CPC andrespirator protection
against hazardouschemicals. But, itisnotwithoutitsownhazards: Itisdifficulttosee,
manuever and communicatewhenwearingthislevel of protection. Heat stressisalsoa
concernbecausethesuitsareair-tight. Therefore, werecommendthat only highly
trained respondersshould usethislevel inthemost extremeof circumstances.

Personal Protective Components of Level A

* Light, cottonclothingunder CPC
* PositivepressureSCBA
» Hard hat*
* Fully Encapsulating Suit (includingbootsandgloves)
* 3setsof Gloves:
-Innerglove
- Chemical-resistant gloveattachedtosuit
- Chemical-resistant outer glove*
(worn over glove attached to suit)
* Chemical-resistant bootswith steel toeand shank
(over or under fully encapsul ating suit,
depending on suit type and construction)
* Disposableboot covers*
* DisposableTyvek outer suit*

* optional, depending on the situation
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Level B Protection
Description

Protectiveclothingwornwithmaximumrespiratory protection. Level Bisdesignedto
minimizeor prevent contact of skinandbody partswith hazardoussubstances. It will
not prevent skin absorption of gasesor vaporsnor protect agai nst extensi vecontact
with hazardous materials.

Conditions that Warrant Level B include:

* Limited direct skinand eyecontact withhazardouschemicalsor air
contaminants which will not result in severe damage or irreversible effects.

» Work function involving the potential for only minor splashes.

* Potential exposureto IDLH or oxygen-deficient atmospheres.

Personal Protective Components of Level B

* Light cotton clothing under protectiveclothing
» Chemical splash suit, may include covering for SCBA. Westrongly
recommend that SCBAsbe protected and wor n insidethe ensemble.
* Positive pressure SCBA
* Hard hat*
* 2 setsof Gloves
- Inner glove
- Chemical-resistant outer glove
Boots, chemical-resistant, steel toe and
shank
Disposable boot covers*
» Chemical-resistant apron*
Face shield*
Disposable Tyvek outer suit*

* optional, depending on
the situation
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Level C Protection
Description

Thisisthe same protective clothing asLevel B, but isworn with air purifying
respirators. It isdesigned to minimize contact with many hazardous substances.

Conditions that Warrant Level C include:

* Limited direct skin and eye contact with hazardous compounds or air
contaminants that will not result in severe damage or irreversible effects.

» Work functioninvolves potential for only minor splashes.

 Conditions appropriate for air-purifying respirator (see
Chapter 5).

Personal Protective Components of Level C

* Light cotton clothingunder protective
clothing
» Chemical splash suit
 Air-purifying respirator
e Hard hat*
» 2 setsof Gloves
- Inner glove
- Chemical-resistant outer glove
 Boots, chemical-resistant, steel toe
and shank
* Disposable boot covers*
» Chemical-resistant apron*
* Face shield and or splash goggles (if
respirator has a half-facepiece)*

* optional, depending on the situation
Level D Protection
is your basic work uniform.

Sinceit is not a specific chemical protective ensemble we will not refer to it in any
detail.
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CPC ITSELF MAY BE HAZARDOUS

Therearemany problemswearing CPC. Theseinclude:

» Hard to communicate
» Hard to see, especially to the sides
* Limited agility and dexterity
* Psychologicd effects:
* claustrophobia
* jsolation
* Heat stress

Thesefactorscombinetoincreasethelikelihood of dlips, trips, andfalswhich
may causetearsin CPC. Respondersshoulddodrillswearing
CPCtopracticeworkingintheir ensembles.

Thesesafety problemsaremadeworsewhen CPC doesnot fit
properly. Oversized or undersized CPC cancreateserious
safety hazards. A rangeof different sizesshouldbeavail ablefor
al typesof CPCat your workplace. If it doesn't fit, get onethat
does!

Heat Stress

SinceCPCisabarrier tomoistureaswell astochemicals, your
body'sability tocool downthroughsweatingisseverely
hampered. Thisisespecially thecasewhenwearing vapor tight
suits. Not being ableto cool downincreasesyour risk of heat
stress. Whenwearingthesesuitsyour vital signs(pul se, blood
pressure, temperature) should bechecked beforeand after you Iced Water
donachemical suit. Adequaterest breaksandfluidreplacement Cooling System
(drinking) must bebuiltintotheresponse.

Source of graphic: Cool Guard, by Life
Guard, Product Description Brochure, 1996.

Severa waystocool fully encapsul ating suits havebeen

developedincludingair coolingandicewater cooling. Whilethesecooling suitsdoexist
and areused, they areno substitutefor other waysof preventing heat stress. For
instance, limitingaworker'stimewearingLevel A or Level B protection-- by using
engineering control stogether withthepracti ceof rotatingtheentry teamsinand out
morefrequently -- may work better than cooling suitsin preventing heat stress.

PEOPLE WORKING IN CPC SHOULD ALWAYS WORK WITH A BUDDY. I



18 | Chapter 6

How Heat Affects the Body

Thebody’ sinternal coretemperaturemust bemaintainedwithina
fairly rigidrangeof 98.6° Fahrenheit £ 1.5°F. (36.5° Celsius to
38.5° C). To maintain that core temperature, the body strives
to strike a balance between the amount of heat produced
internally and the amount of heat lost to (or gained from) the
outside environment. This is done largely through sweat. As
sweat evaporates, it takes heat with it. Work harder and the
body will sweat more. The internal core temperature stays
within safe ranges as long as this heat/cooling mechanism
functions properly.

Y our heat exchangemechanismcanbealtereddramatically if itisvery hot
or humid, orif you work near afurnace, or wear chemical protectiveclothing. When
that happensyou canget very sick.

Thereareseveral typesof heat disorders. Most arenot life-threatening, but one—
heat stroke— isvery dangerousand occurswhenthebody'scoretemperaturerises.
Althoughthereisno preci seinformation ontheincidenceof occupational heat disorders,
somerecordshavebeenkept. InCaliforniain 1973 therewere 422 casesof |ost work
timeillnessbecauseof “heat and humidity.” Of these, 47 workerswerehospitalized
and 3died.

Heat Fatigueismarked by decreased a ertness, lack of coordinationand slower
reactions. Theconditionitself doesnot poseaseriousheal ththreat butit can cause
accidents. To prevent heat fatigue, schedul efrequent work breaksand drink plenty of
water.

Heat Crampsarepainful crampsinthelegs, amsor stomachmuscles. Itisthesame
problemthat athl etessuffer from duringagame. Crampsoccur because saltislost
during hardphysical workinhighheat. Crampsmay occur | ater, after work. Thekey is
toreplacethesaltlost through sweating. Onceit wascommontotakesalt tabl ets, but
that practicenowisdiscouraged. Usually anormally salted diet will hel p. 1f not, lightly
satedfluidscanhelp.

Heat Exhaustion occurswhenmorefluidislostthanistakenin. A personworkinghardina
hotenvironment caneaslyloseaquart of siwestinanhour. Thesignsof hest exhaustionare
heavy swesting, weakness, nauses, heedacheandskinwhichismoig, paeandclammy.
Removethepersontoacool place, givefluids, andrest. Duringhot heavy work, itisalso
importanttokeeptakingfluidsperiodicaly,evenifyoudonotfed thirsty.
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Heat Syncope(faintingfromheat) i scharacterized by dizzinessor evenfaintingwhile
standinginahot environment. Itisnot aseriousdisorder thoughit canbescary.
Removethepersontoacooler placeand havethemrest.

Heat Strokeisamagor medicd emergency. Itresultsfromthebreakdownof thebody’ s
heat/coolingmechani sm: thebody cannolonger riditsalf of excessheet. Sveatingstops
completely. Skinwill behot, dry and spottedred; thepersonwill beconfused, may gointo
convulsonsandloseconsciousness. Coretemperatureswill dlimbdangeroudy abovesafe
levels(atemperatureabove42° C, or 108°F, for morethanafew hoursisusudly fatal). If not
fatal, heat stroke can damagethebrain, liver and kidneys, and immediate hospitalizationis
cdledfor.Removeouter cothing, spongewithcool water andfanvigoroudy until ambulance
arrives.

Preventing these problemsbefor ethey occur isthemain treatment for heat
disorders

Controlling Heat on the Job

Thereisno OSHA gtandard for heat. However, there are some voluntary standards
recommendedby agenciesliketheNationd I ndtitutefor Occupationd Safety andHedthand
theAmericanConferenceof Governmentd | ndustria Hygienists. Someunionshavewon
contractlanguagesettingwork loadsandlimitsandsomeagenciesliketheU. S.Navy adhere
tocertaingandards.

Thekey recommendationsare:

« Cool drinkingwater or electrolytedrink such asgatorade shouldbeavailable.

* Additional heat breaks should be provided to anyone showing signs of heat
related strain or fatigue. Thisisespecially important for new employeesor
workersjust back from avacation, illness or layoff, who are not yet used to the
hot environment.

» Workers should have time to acclimatize themsel vesto heavy, hot work.

« Dedicated first aid training on heat disorders should be apriority in every hot
work area or for every work crew.

* Excess heat from machinery should be shielded from theworker; the machinery
should beisolated, enclosed or insulated.

* Generd ventilationand spot coolingthroughlocal exhaust ventil ationat pointsof high
heat canbeuseful.
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WEARING CPC

Inspect It First

Chemical protectivesuitsshould beinspected bef oreeach usetoensurethat they arein
goodworking condition. Check for defectiveor damaged seamsand zi ppers. I nspect
thesuit material toensurethat it wasnot damagedinstorageor during shipment. A
garment should not bewornif it hasany ripsor tears, discol oration, cracking or
blisteringof protectivelayers. Imperfectionsinglovesand outer boots(chickenboots)
canbedetected by trappingair insideand searchingfor leaks. V apor-protectivesuits
shouldbepressuretested accordingtothemanufacturer’ srecommendations. If the
CPChasashdlf life, makesureit hasnot gonebeyondit. Check thetechnical manual
that comeswith the suit.

Wear It Right !

Makesurethat youwear your CPC correctly. Y ou al soshould makesurethat all the
components of your ensemble are compatible with each other and fit properly.
Whether the gloves gauntlet isworn under or over the chemical protective suit
sleeves depends on whther the wearer is working with their hands overhead or

below the shoulders.
@ [ 4
,
S

WEAR SUIT TAPE JOINTS TO PRE- WEAR SUIT OVER
BOOTS

*over-glove may be worn outside suit

Source of graphic: Pesticide Safety for Non-certified Mixers, Loaders, and Applicators, EPA, 1986.

What about Tape?

M any workerstapetheopeningsinsplashsuits, includingthecollar, deeves, waist, and
pant cuffs, aswell asat zi ppersand and openingsbetween glovesand bootsandtheir
suit. Duct tape, though, isper meableto somechemicals. Noamount of duct
tapearound theseopeningswill stop these chemicalsfrom penetratingthat
particular area. Atbest, taping may slow downentry of toxinsintothesuit by holding
thetwo partsof thesuit together. If youfeel tapeisneeded, thencall thesuit
manufacturer for their directionsastowhat tapeto useand how itistobeapplied. Get
theinformationinwriting. Y our lifeor others livescoulddependonit.

TNEC, aswell asmany other health and safety or ganizationsrecommendstheuse
of non-latex glovesduetothealler genic propertiesof latex.
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I' REMEMBER !!

» CPC performs differently for different chemicals.

» Combine work practices and other controls; don't rely just on
CPC.

* Check permeation datafor all CPC materials and for all
chemicals.

* Check the physical performance of CPC. Poorly designed seams
and zippers may allow significant exposuresevenif the materia
resists permeation. CPC that easily rips or tears may be of limited
value,

* Avoid exposure if possible even when wearing CPC. No CPC
provides absol ute protection.

* MAKE SURE IT FITS! Poorly fitted CPC is a safety hazard.

» Match the CPC to the job. Too much or too little CPC may put
you at risk.
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PERSONAL PROTECTIVE EQUIPMENT (PPE)
PROGRAM

OSHA requiresemployersto havewritten standard operating proceduresfor theuse
of any PPE, including CPC. Thiswritten programshouldincludeproceduresfor:

* Traininginwearing CPC.

* Explainingtheuseandlimitationsof CPC.

» Selection of CPC accordingto hazards.

» Work durationin CPC.
 Donninganddoffingprocedures.

* Decontaminationand disposal procedures.

* | nspection prior to, duringand after use.

» Evaluation of theeffectivenessof the CPC program.
» Medical considerationssuchasheat stress.

* Review of programannually or after anincident.

* Source of graphic: Entrenamient re Salud uridad Para Los Trabajador Desperdi
Peligrosos, Occupational Health Program, University of California, Berkeley, 1991.
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WHERE TO FIND PPE FOR WOMEN

Thelimitedavailability of personal protectiveequipment (PPE) for womenisacritica
workplacehealthand saf ety issue. It undermineseffortsto protect worker healthand
saf ety and presentsabarrier to equality of employment opportunity for women.
[1-fitting protectivecl othing and equi pment can al So meanthat women entering certain
‘nontraditional’ fieldswill beunabletoefficiently and safely performthetasksof thejob.

Toaddresstheseissues, thelndustria Accident Prevention
AssociationandtheOntarioWomen’ sDirectoratehave
jointly developedapublication, " TheDirectory: Where
toFind PPEfor Women." Thedocumentisdivided
intotwomainsections.

Thefirst partlooksat PPE fromavariety of angles:

* How women havebeen coping withthelack of
adequate PPE;

» What they and othershaveto say about possible
improvements,

* What isbeingdone;

* Whoisresponsiblefor protection; and

» What motivatesmanufacturersand suppliers.

Thesecond partisadirectory that listssomemanufacturersand supplierswhoareable
to meet the PPE needsof womenworkers.

Whoisthispublicationfor? Not only users, but a soempl oyers, unions, workplace
healthand saf ety organi zations, and manufacturersand suppliersarepart of thediverse
audiencethispublicationaimstoreach.

AvailableFREE from:
ConsultiveServicesBranch
OntarioWomen'’sDirectorate
2Carlton Street - 12th Floor
Toronto,Ontario M5B2M 9 Canada
Tel: 416-314-0300
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Evaluating CPC

Purpose: The aim of this activity is to have you look at the selection and use of
CPC. Each group will work on the chemicals you have already reviewed.

Task: You have already filled out some sections of a spill chart. Now you will
need to ask what types of CPC are appropriate for the chemicals you have.
Pleasefill in the appropriate section on the chemical release chart, shown on the
last page of this chapter.

1. Using the clothing and glove permeation tables, decide which type of CPCisbest
suited for your chemicals.

2. What are the physical characteristics of these materials? Do you think they will
hold up?

3. Next to each chemical listed below are readings found by using the correct air
monitoring equipment. What level of protection doyouneed- A, B, or C? Kegpin
mind that these readings must be compared to each chemical'sexposurelimit(s).
Ammoniagas, 35 ppm

Sulfuric acid, 6 mg/m3

Styrene, 600 ppm

Nickel, 5mg/m3

Methylene chloride, 750 ppm
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Activity ©:

(continued)

4. AnERPLAN requiresthefollowing PPE for aliquid ammoniaspill of 2 gallons:
« afull-faced air purifying respirator with an organic vapor
cartridge.
* aone piece polycoated tyvek splash suit.
» chemical resistant boots.
* aslver shiddinner glove.
* 11 mil nitrileouter gloves.

Doyou agreewiththis?
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Using the chemical release chart

" Please enter the appropriate CPC information on your chemical in the
following section of your chemical release chart"

Protective Equipment

Respirator:

Type of filters (if needed)

Suit: level and material

Boots:

Eye/Face:

Gloves, outer: material: Gloves, inter material:
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<~ <~

SUMMARY SHEET

CHAPTER 4 :
CHEMICAL PROTECTING CLOTHING

CPCischemical-resistant at best, notimpermeabl e.

Noamount of duct tapewill providetheseal necessary for protectionfrom
certainsubstances.

Many different typesof CPC areavail able, but they may not beavailableto
you becauseof |ack of resourcestoget theequipment. Don’tlet thisstop
youfromrequestingitand documentingthat request.

Heat stressmay beaprobleminLevelsA, B,and C. Beawareof thesigns
and symptoms. Takerest breaksand record any health problemsonthe
occupational work history form.

Thewearingof CPC canbementally and physically exhausting.
Psychological effectsof stress, claustrophobiaorisolationmay occur. Know
yourlimits,

Usethebuddy system; you should not goit alonewhenwearing CPC.
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MEASURING HAZARDSIN EMERGENCIES

OBJECTIVES

Inthischapter studentswill learnabout theroleof testingtheair during aresponseand
thehealthand safety i ssuessurrounding air monitoringtechniques. They asowill be
introducedtoanumber of monitoringinstruments. Studentswill learnhow tousethe
equipment andlimitationsof theequipmentwill al sobediscussed.

Thegoalsof thischapter aretoensurethat studentsunder stand:

* Theroletesting playsinemergencies.

* Thevarioustypesof air-monitoring equipment.

* Theuseandlimitationsof air monitoring equipment.

» Theneedfor proper traininginselection, useand careof air monitoring
equipment.

» Theimportanceof havingaclear air monitoring planinER situations.

On completion of thischapter studentswill beableto:

* Listtworeasonswhy testingisimportant.

» Listthreethingsthat couldinterferewithtesting.

* Listthreeunitsusedfor measuringair contaminent concentrations.

« | dentify twoinstrumentscommonly usedfor detecting organicvaporsduringan
emergency response.

* | dentify whether or notaninstrumentis”intrinscally safe”.

* Givetworeasonswhy testingisakey component of anemergency response
actionplan.
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TESTING THE AIR

Inany emergency itiscrucial toknow theconditionof theatmosphere. Y ouwill want
toknow if thereisadanger of fireor explosion. Y ouwill alsowant to know whether
therearetoxiclevelsof gasesor vaporsintheair asaresult of thespill/leak. Y oumay
want to makesurethat thereissufficient oxygenor check if thereistoomuch. And
certainly youwill beconcerned about theconcentrationsof aspill/leak reachinglevels
that may injureanyone.

Air monitoring instruments help you determine the extent of the
hazard and the risks involved. It is important to know the
strengths and weaknesses of these tools.

Testing as Part of an Emergency Response Plan

Y ou need to know how much spilled material isintheenvironment tomakeimportant
decisions. Themostimportant decisioniswhether you arecapabl eof respondinginthe
first place. Other issues--whichwehavealready covered -- arewhat typeof respirator
and how much protectiveclothingyouwill use. Y ouwill alsowant to know whenyou
have succeeded in controlling the situation. Testing the atmospherewith air
monitoring equipment will hel pyoutomakethesedecisions.

TheER planmust deal withissuessuchas:

* How dowemeasuretheextent of thehazard(s)?
* What instrumentsdoweuse?

* How doweusethemeffectively and safely?
* What dotheresultsmean?
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MEASURING AIR CONCENTRATIONS

Theunitsbel ow arethecommon unitsof measurement usedto describeair contami nant
concentrations.

Partsper million (ppm) isameasureof thevol umeof gasor vapor contaminantinavolume
of air: 50ppmxylenemeansthat thereare50mol ecul esof xyleneinevery millionmolecules
of air. (Thisislikemixing 1 quart of juiceintoaswimming pool 5feet deep, 10feet wide,
and 13feetlongfilledwith 14,000 gallonsof water!)

Percent is the same concept as parts per million. 1t means parts per hundred: a
concentration of 5% xylene meansthat there are 5 molecules of xylenein every 100
moleculesof air (5out of 100arexylene).

1 percent = 10,000 partsper million

Milligramsper cubicmeter (mg/m?3)isameasureof theweight of acontaminantina
volumeof air: 0.05mg/m?of lead meansthat thereis0.05mg of lead for every cubic
meter of air. Thisunit of measurecommonly isusedfor solidsand particul ates, but can
beused for gasesand vapors.

MEASURING WEIGHT

LOW-CALORIE SUGAR SUBSTITUTE

1 gram (g) =

Weightof I packet
of Sweet & Low®

Weight of a
dollarbill

1 thousand milligrams (mg) = 1 gram
1 million micrograms (Hg) =1 gram

454 grams = o
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What Do You Want to Know?

Inthegreat majority of casesyouwill haveareasonably clear ideaof thechemical(s)
withwhichyouaredealing. Reportsfromwitnesses, |abel sand markings, knowledge
frompersonnel intheimmediateareaandinformationfromprior planninganddrillswill
usually giveyouagood handleontheidentity of aspilled product.

What you needtoknow, then, is-- How much hasspilled and under what
circumstances?

First,you'll needtoanswer thesequestions:

Isit aflammable\explosive situation?
Isit an oxygen-deficient atmospher e?
Aretherehigh concentrationsof

toxic chemicals?

Could theconditionschangeduringthe
response?

* What arethechemicalspresent?

Y ou'll need sometestinginstrumentstoanswer
thesequestions.

Duringtheresponse, youwill want to continue
askingquestionstodetermineif thesituationis

under control. Say youhavedecidedtoalowa
leaking solvent drumtositand evaporate. How
will youknow whenthesol vent hasdisappeared
so people can get back towork?

Or perhapsyou have shut off valvesto stopagas
leak. How will youknow whenthegashasdispersed sufficiently intheair?

Oryou havesuited up and arewearing theusual respirator that productionworkersin
theareawear. How doyouknow that therespirator istheright onefor anemergency?

I n each caseyou will use monitoring equipment to get theanswer syou need.
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WHAT INSTRUMENTS SHOULD | USE?

Two bigproblemsoftenarisewithair monitoring equipment. Oneisthat peoplebuy an
instrument that |ooksgreat on paper butisnot very goodinthefield becauseitishard
touseor very fragile. Itisimportant to buy instrumentsthat arereasonably easy touse
and cantakeabeating.

Another mgor problemisthat firmsbuy equipment but neither practiceusing nor
maintainingit. Thenwhenitcomestimetouseitinanemergency, thebattery isdeador
asensor isdefunct or nooneremembershow it works!

Anyinstrument needstobemaintained and tested. ER per sonnel must practice
usingtheequipment.

Wewill notgointoal facetsof selecting air monitoringequipment. Butitisimportant
when choosing equi pment to getitemsthat arerel evant tothehazardsinyour work
place, reasonably easy touse, and
reliable. This,unfortunately,isnoteasy.
Choosingequipmentwill requiresome
technical aid. Eachstatehasalocal
OSHA consultationprogram. Some
areashave aCOSH group, local
occupationa healthprograms, or alocal
OSHA office. If youareinaunion,
many havehealthand safety departments. -
Don't bebashful intaking your caseto —
themandaskingforinput.

Let'sreturntothethreebigquestions
about environmental conditionsinan

emergency:

1. Isthereaflammable/explosive

situation?
2.Istherean oxygenhazard (toolittleor toomuch)?
3. Aretherehigh concentrationsof toxicchemicals?
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1. Detecting Flammable/Explosive Atmospheres

CombustibleGasl ndicators

Combustiblegasindicator s(CGl s) areusedtodetect flammableatmospheres. They
will detect any flammabl esubstanceand givereadingsin percent of theL ower
ExplosiveLimit (LEL). WhenconcentrationsreachtheLEL , itwill read 100%. At
concentrationslower thanthe L EL it may read 10%, 20%, 30%. Themeter may give
readingsonaneedlescal e(anal og) or read out asnumbers(digital). Most CGlshave
anaudioand/or avisua alarmthat can beset by theoperator. Itisimportant to setthe
alarmrateat anactionlevel at 10%or less.

Actionlevelsareset well below the L EL tocompensatefor any marginof error.
Flammablevaporsmay readlowinone
location but may bemuchhigher innearby
areaswhichhaven't yet beentested.
Moreover, most CGlsresponddifferently to
differentflammables. They aremost
accuratewhenusedtotest for thegasfor
whichthey havebeencalibrated. Some
don'toperatevery well if oxygenlevelsare
below 10%. Asaresult, theactual percent
of theL EL may bemorethantwotimes

higher thanwhat theinstrument says. Source of graphic: PhotoVac International,
product information.

Becausethemeter isnot fool proof and

becausetheatmospheremay changeweusually choosean actionlevel of 10%for
flammables. Thatis, 10% of theL EL. For example, foranmoniaweset themeter to
aarmat 10%of ammoniasLEL. AmmoniasLEL is15%inair. So,theactionlevel
would be 1.5%, or 10% x 15% = 1.5%. OSHA setsan actionlevel of 10% of the
LEL.

CGlshavethefoll owing advantagesand disadvantages:

Advantages:
» General purposedetector for most combustiblehydrocabons.
* Accurateover most of itsrange.
* | ndicatestotal combustiblespresent (andisnot specifictoonechemical).
* Relatively unaffected by temperatureand humidity changes.
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Disadvantages:
* Nonspecific.
* Requiresoxygen(air) for operation.
* Not recommendedfor chlorinated hydrocarbonsor tetraethy! lead
containing compounds.

When concentrationsarebetweentheL EL andtheUEL youarewithintheflammable
range. WhentheconcentrationisabovetheUEL , aCGl will either lock at 100% or
quickly returntozero. Bothsituationsaredangerous, andif youhaven't beenpaying
closeattentiontothemeter you couldbeintrouble. Evenifitsayszerobutthe
operator hasn't beenwatching, it may meanthat it hasgoneover theupper limit,
pegged. If youmoveabovethe UEL you canquickly dropright back downintothe
flammablerange, especidly if any ventilation of thespaceinvol vedisattempted. Thisis
why itisimportanttolistenfor thealarmsandwatchthemeters.

Other gasescan affect theinstrument. Somesolventsor acid gasesat high
concentrationscan makethemeter misread combustibles. Anoperator must beaware
of thesepossihilities. Inshort, individua soperating theseinstrumentsmust be
thoroughly familiar withtheirinstrument'suse, calibrationandlimitations.

2. Detecting Oxygen Levels

Anoxygen meter isusedto measuretheconcentration of oxygenintheair. Most read
inpercent. Therangeisfrom 1-25%. Oxygen metersareusually combinedwithaCGl
inacombinationmeter orinamultigasmodel. Thisallowstheuser tomeasureoxygen
level sand L EL simutaneoudly, andtodeterminewhether thereisenough oxygenfor the
CGl to operate.

Any atmospherewith oxygenlevel sbel ow 19.5% should becons dered oxygen
deficient. Y our oxygen meter shouldbesettoalarmat thisvalue. Anoxygen-
enriched atmospheremeansthat thingswill burnmorecompletely. Insuchasituation
theexcessoxygenwill tendtoclingtoyour hair andclothing. If afireweretooccur,
your hair andclothingwouldburnviolently. Y our oxygenmeter shouldbesettoalarm
at aconcentration of 23.5% oxygen. Whenanalarmsounds, |leavethework area
immediately. Oxygenmetersuseasensor which canbeaffected by temperatureand
pressure, and even somecommon chemicalslikecarbondioxide.
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Effects of Reduced Oxygen

Amount of Oxygen Results

S

21% _— | You breathe this normally

19.5%  — Minimum for safe entry
16% —_— Dizzy and confused
14% R Difficult breathing

May lose consciousness
6% —_— Breathing Stops

B S =r—

Source of Graphic: Confined Spaces, AFSCME, 1995.

3. Surveying for Gases and Vapors

If you ar e concer ned about onegas- such aschlorine, carbon
monoxide, or hydrogen sulfide- then you can useagasmonitor that is
calibrated to, and measur esonly that onechemical.

Photoionization Detectors

Photoionization Detector s(PI D) arecommonly used on hazardouswastesitesto
survey for gasesandvapors. They canalsobeusedinemergency responsesituations
toquickly assessgeneral level sof toxicgasesand vapors. PIDswill not determinethe
identity or concentrationof specificchemicals. By usnganultravioletlighttoionizethe
sample, thePI D canbeusedto determinethetotal concentration of detectable
contaminants. Thisinformationwill hel pdetermineappropriatecontrolsandaction
levels. ThePID will detect many, but not all, gasesand vapors. Itwill detect any
chemical that hasanionization potential |essthantheenergy produced by thelightinthe
probe. Themeter usually readsinthe0-3,000 ppmrange, but somemodel swill
saturate at about 500 ppm. Some newer PID'sread up to 10,000 ppm.
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Advantagesof Photoionization Detectors:
» Good general purposedetector.
* Durableandreliable.
» Widecommon use.

Disadvantagesof Photoionization Detectors:
* Nonspecific.
 Responsevarieswithcontaminant.

* Affected by humidity andtemperature.
» Doesnot detect methane.

*Source of graphic: Entrenamiento Sobre Salud y Seguridad
Para Los Trabajadores Desperdicios Peligrosos, Unversidad
de California en Berkeley, December, 1991.

Flamel onization Detector

Theflameionization detector (FI D) canalsobeusedfor surveying purposes. This
instrument usesahydrogenflametoionizethesample. Itwill detect any flammable
organiccompound. TheFID hasasimilar rangeasthePI D but will not detect any
inorganicgasesor vapors. TheFID will detect most hydrocarbonssuch asmethane
that aPID will not.

Advantagesof Flamel onization Detectors:
» General purposedetector for most combustiblehydrocarbons,
* Accurateover entirerange;
* Indicatestotal combustiblespresent; and
* Relatively unaffected by temperatureand humidity.

Disadvantagesof Flamelonization Detectors:
* Nonspecific;
* Requiresoxygenfor operation; and
 Not recommendedfor chlorinated solvents.
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Colorimetricor Detector Tubes

Colorimetricor detector tubesarecommonly used tomeasurespecificchemicalsin
theair. Touseadetector tube, you must know what chemical isintheair. Y ouneed
tomatchthetubetothechemical. If youwant totest for carbon monoxide, you must
usethecarbonmonoxidetube. A new tubeisinsertedintoapump. Thepumppullsa
specificamount of air throughthetubeandtheamount of chemical isindicatedonthe
tube. A color changeor astaininthedetector tubeiscaused by areaction betweenthe
sampled chemical and specia chemicalsinthetube. Thelengthof thestainisreadona
scalewhichisetched onthetube. Aninstructionsheet comesinthetubebox. Thiswill
explainhow tooperatethedevice: how many pumps, for howlong. Youcan't
interchangetubesfrom onemanufacturers devicetoanother. Thetubes, thepump, and
theinstructionsheet al havetobefor thesamedevice.

Advantages:
*Immediateresults.
*Inexpensive.

» Easy touse.

Disadvantages:
* Accuracy off by 25-35% or more
* | nterferenceby other chemicals
* Need to have appropriate tube
* Tubesexpireafter acertainamount of time
» Accuracy compromised by extremeheat/cold

Portable Gas Chromatograph

Afairly recentdevelopmentinair testing equipmentisthepor tablegas
chromatograph. Likethedetector tubes, thisinstrument measuresconcentrati onsof

o T—

GAS
CHROMATOGRAPH

* Source of graphic: GasTech, GT Series Gas Monitor, Operations Manual.
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specificchemicals. Theportable GC hastheadvantagethat it sometimescanbeused
todeterminetheidentity of somechemicals. A sampleof airisfedintotheinstrument.
Each chemical passesthroughtheinstrument at adifferent speed sothat eachwill reach
thedetector at adifferent time. Theinstrument printsout achart which canbeusedto
determinewhat chemical sarepresent andtheir concentrations. Thisinstrumentismore
accuratethan col orimetrictubesbut requiresvery extensiveand specializedtraining. It
isasovery expensive.

Other GasMonitors

Therearealsomultigasmonitors. They read oxygen
levels, flammablesand oneor moretoxics. A common
typewill read oxygen, carbonmonoxide, hydrogensulfide
and %L EL . It combinesanoxygenmeter witha
combustiblegasmeter andagasmonitor. Somerequire
youto select agasby usingaswitchor apad: Others
permityoutoreadall four gasesat thesametimewiththe Four- Gas Monitor
datastored and printed out.

HOW DO | TEST?

Touseany detectioninstrumentseffectively you need to know something about how
thechemical may behave. Think about thechemical'sphysical characteristics. Doesit
haveahighor low vapor pressure? If high, then expect lotsof product tobeintheair
of thespace. Isitheavier or lighter thanair? If heavier, thenyou shouldlook foritin
low lyingareas. Somespacesareso poorly ventilated that different gasesand vapors
will beindifferent partsof thespace, likelayersinalayer cake. Whenthishappens
chemical swithahigher vapor density will tendto sink towardthebottom. Y ouwill
needtotest at differentlevelsinthespace.

e L e (e £ fom
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Oftenyouneedto probethesituation beforesending anyoneintoit. Wouldyouwant to
beinaflammableor oxygen deficient atmospheretotestit? No! How thendoyoutest
theair? Someinstrumentsallow youtodothis. A longhoseor probeisattachedtothe
instrument andair isdrawninby meansof apump; youandtheinstrument donot have
tobeinthespace. When usingtheprobeyou needtowait for several minutesbecause
ittakestheinstrumentlonger toget areading. Someinstrumentsrequireaseparate
pumpto beattachedfor remotesampling.

Asan emer gency responseteam member, think about waystomonitor without
jeopar dizingthehealth of thosetakingthemeasur ements.

For extremely hazardouschemicals, likechl orine, therearein-pl acedetectiondevicesthat
canbelocated near aprocess. Thesearesettoaarmwhen certainlevelsaresensed.
Somecolorimetrictubeswill havetositfor twominutestogiveyouareading. Why waitin
theareawiththehighest concentrati ons? | nstead of having someonestandtherefor two
minuteswaiting, leavethepumpandmoveaway; then, whenthetwo minutesareup, go
back and read thetube.

Practice!

Practicewithaninstrument hel psyougainconfidenceinusingit. Youalsolearnto
anticipateproblemswiththeinstrument andyoulearnhow theinstrumentworks. Y ou
learnhow tofactor inthingsthat mightinterferewithitsaccuracy. Y oufigureout how
totest for chemicalsinsituationsyouareconcernedwith. Don'tuseitwithout havingit
tested and maintai ned by themanufacturer!

COMPARED TO WHAT?
EVALUATING YOURREADING

Onceyou havesomereadings, what dothey mean? Y our Emergency Responseplan
shoulddesignateactionlevel shaseduponair monitoringresults. Anactionlevel
specifiestheactionto betaken at aspecificconcentration. Actionsthat may berequired
ae

*immediateevacuation

» achangeinprotectiveclothing
einitiateengineeringcontrols

* continueclean-up

TNEC Emergency RespondersBasic Hed th and Safety Course Student Manual



MEASURING HAZARDSIN EMERGENCIES

Wehavealready noted someimportant actionlevels:

* Hlammabledanger: 10%of achemical isSLEL - evacuate
* Lack of Oxygen: lessthan 19.5%. — evacuate
*Highoxygen: greater than 23.5%. — evacuate

What about other hazards? In order to assesstoxic hazards, weneedtorefertoa
chemical'sexposurelimits: permissibleexposurelimits, short-termexposurelimits,
celling,andIDLH. (seeChapter 3for adescription of theseexposurelimits)

Such limitswill becrucial in making an assessment of therisks, and in deciding
whether asituationisunder control.

Datafrom persona samplingof workersandwork areascanbehe pful asabackground
level. Per sonal samplingisthecollectingof thesampl eat thebreething zoneof theworker.
Samplingdevicesa somay beplacedat certainl ocationstoperformar easampling. Samples
arethensentoff toalaboratory for analyss. Persona andareasamplingaredonetoensure
that productionworkersarenot overexposedtoaparti cular chemical. By comparingthese
"background" level stothel evel sduringanemergency, you canget asenseof how much
materia wasreleasedor spilled.

MAKE SURE YOUR EQUIPMENT IS WORKING

Y oudon't want sampling tubesthat haveexpired. Y oudon't want agasmeter tohavea
low battery. Y oudon't want thesensor inyour oxygen meter tofail. Tomakesure
thesethingsdon't happen, periodically check your equipment and practiceusingit.

Calibration

Instrumentsneedto becalibrated beforeand after each useand
possibly at other times, preferably by anexperiencedtechnician.
Themanual sthat comewiththeinstrument will tell youhow.
RecordsshouldbemaintainedandincludedintheER plan.
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Maintenance

Instruments also need to be carefully maintained. This
includes recharging and replacing batteries, cleaning lamps
and detection surfaces, replacing sensors and making sure
you have the correct detection tubes and that they haven't
expired. Maintenance records must be kept on file. ,
Instruments should be stored in a safe, temperature-controlled
place where workers can get at them if needed.

Intrinsic Safety

Whenworkinginareaswhichmay containaflammableatmosphereyoudon’ t want
your instrument to becomeanignitionsource. For that situationyou shoulduseonly
instrumentswhichhavebeencertifiedtobeintrinsically safeby arecognizedtesting
laboratory, suchasFactory Mutual Research Corp. (FM) or UnderwritersL aboratory,
Inc.(UL). Anintrinsically safeinstrumentisonethat will not becomeanignitionsource
whenusedinaflammableatmosphere. Certification should appear somewhereonthe
instrument. Thecorrect certificationis for Classl, Divison1, GroupsA,B,C,andD
Environments. Most CGlswill beintrinsically safe, but makesure.

INTRINSICALLY SAFE for use in
Class I, Div. 1, Group A B C & D Environments

PATENT PENOWG

MODEL S/N
OVA-128

FACTORY MUTUAL RESEARCH CORP.
NO MODIFICATIONS PERMITTED
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Activity 7:
TESTING THE AIR

Purpose: To become familiar with the operation, use and limitations of air monitor-
ing equipment.

Task: Each group will go to each station with equipment to work with. Once you
have finished you will go on to the next station, then return to your tables and
review the questions.

STATION1-COMBUSTIBLE GASINDICATOR/OXYGENMETER (CGI/O,)

L ook at theinstrument. Review how it operates. Cometo anagreement withinyour
groupabout thefollowinginformation.

CGl Oxygen Meter

What it measures

Units
Range

Intrinsicsafety

Usingtheinstructionsat thetabl e, check out theinstrument and get it ready for monitoring.
Takeameasurement of oxygenand percent of LEL fromthebagsat thestation. Record
your readingsbel ow.

Continued on the next page
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Activity 7:
(continued)

Samplel Sample2

Oxygen
% of LEL

STATION 2: USING THE FOUR-GASMONITOR

L ook at four-gasmonitor and review how itworks. Asagroup, fill intheinformation
forthreegasesinthefollowingtable.

Gases Measured
Flammability Oxygen CO

Units

Range

Intrinsic

Safety

Usingtheinstructionsat thetabl e, check out theinstrument and get it ready for monitor-
ing. Takeameasurement of oxygenand percent of L EL fromthebagsat thestation.
Recordyour readingsbelow.

Samplel Sample2

% of LEL

Oxygen

Carbon Monoxide

continued on next page
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Activity 7:

(continued)

STATION 3: PHOTOIONIZATIONDETECTOR

L ook at theinstrument. Cometoanagreement withinyour group about thefollowing
information.

What it measur es
Units
Range

Intrinsicsafety

Usingtheinstructionsat thetabl e, check out theinstrument and get it ready for monitor-
ing. Takeameasurement from each of thebagsat the station. Useahoseto connect
theinstrument tothebag. Recordyour readingsbel ow.

Bag 1: Toluene

Bag 2: Pentane

Whenyou havetakenyou measurementsanswer thefollowing question.

1. Didtheinstrument accurately measuretheconcentrationsinthebag?

Continued on the next page
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Activity 7:

(continued)

2. Look uptheionizationpotential of pentane. Why isthisinformationimportant?

3. Wouldyouusethisto measurepercent of theL EL of acombustibleatmosphere?
Explan.

4. How might you usethisinstrument onahazardouswastesite?
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Activity 7:

(continued)
STATION4: USING COLORIMETRICTUBES
L ook at thetwo col orimetrictubesandtheir instruction sheetsandfill intheinforma-
tioninthetablebelow. Takeyour measurementsafter you havecompl etedthetabl e.
Follow theinstructionsat thestation.
COLORIMETRICTUBEINFORMATION
INFORMATION DRAEGER SENSIDYNE

Chemical

Rangeof Tube/Units

Number of Pumps

Timeper Pump

Color Change

MEASUREMENT

Draeger Sensidyne

Whenyou havetakenyour measurements, returntoyour tableandwork onthe
following.

Thispart of theactivity involvesthinking about theusesand limitationsof themonitor-
ing equipment. Onceagain, thisis ateam approach andyou should usethemanual .
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Activity 7:

(continued)

SECTION 1 (Everybody answers)

* Whenwemeasurefor achemical intheair wewant to comparewhat weget with
exposurelimits. UsingtheNIOSH pocket guideandany MSDS, findthe
exposurelimitsfor thechemical swehaveusedinthisactivity andfora
chemical that youwork with. Findthefollowinglimitsfor eachchemical:
*LEL
*|IDLH
*STEL
* Celling limits

ComparetheL EL totheother exposurelimits. Tocompare, multiply theLEL %by
10,000 to get ppm (for instance, a3.6% LEL = 3,600 ppm).

Enter infor mation you find valuableonthespill charts.

Answer Section 2 or Section 3
SECTION?2

* How accuratedoyouthink the CGI/O, measurementsare?
 Couldyouwork intheatmospheresthat you measured?
» Wouldyoumeasureoxygenor flammables(percent LEL ) first? Why?

» Whereareyoulikely tofindflammableor oxygendeficient atmospheresinfacilities
whereyouwork?

» What aresomeof the problemsyou havewith using col orimetrictubes?

Continued on the next page
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Activity 7:

(continued)

SECTION 3

* A technician reports finding a two gallon spill of nitric acid on the lab
floor first thing in the morning. Three people have differing opinions
on how to monitor the situation:

Person A wants to take colorimetric tubes;
Person B wants to use an oxygen/gas meter; and
Person C wants to use pH paper.

Who would you side with?
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Using the Chemical Release Chart

Please enter the appropriate monitoring information on your chemical
in the following section of your chemical release chart.

Chemical Release Chart

| Product: Date Prepared: Reviewed:
Location(s) Quantity: Container Size(s)
Hazards
Flash Point: LEL: UEL:
Vapor Density: Vapor Pressure: Specific Gravity:
PEL: IDLH:

Reacts with:

Corrosive: YES NO

Routes of entry into the body:

Acute & chronic health effects:

Protective Equipment

Respirator:

Type of filters (if needed)

Suit: level and material

Boots:

Eye/Face:

Gloves, outer: material: Gloves, inter material:

Spill Response Equipment
Air Monitoring:

Personnel Monitoring:

Soil & Water Sampling:

Absorbents:

Decontaminates:

Other Equipment:
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SUMMARY SHEET

CHAPTER 7 :
MEASURING HAZARDSIN EMERGENCIES

J Anemergency monitoring planshouldbepart of every ER Healthand Safety
Han.

J A CombustibleGaslndicator (CGI) shouldbeusedinsituationswherethere
may beflammablevaporsintheair. Itreadsoutin%LEL. Remember, if the
instrument readsover the UEL thisdoesnot meanitissafetoenter the
environment.

Anoxygenmeter should beusedto check anunknownatmosphere. Y ou
shouldbewearinganair-supplyingrespirator.

A Photol oni zation Detector (PI D) should beused asageneral purpose
detector of organi candinorganicchemicals. Whether achemical isdetected
J dependsonly onthelonization Potential of that subtance.

Colorimetrictubesshould beusedfor thedetection of onespecificchemical.
Interferencecanoccur if youhavemorethan onecontaminantintheair. It
haspoor accuracy, butisagood screening devicetoverify the presenceof
known or suspected contaminants.

Thereshouldbe"intringcally saf€" certificationonequipment usedin
flammable/expl osiveatmaospheres.
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CONTAINING AND CONTROLLING SPILLS

OBJECTIVES

Inthischapter wewill look at somecommon methodsto containand control spills.
Therearemany issuesinvolved besi desstoppingtherelease. Y ouneedtoconsider, for
instance, whether thereareany peoplearound, or whether theventilation systemis
spreading vaporsthroughtheplant. Inthischapter you will learn about thehealthand
safety hazardsassociated with spill response procedures, andyouwill learnhowtoplan
for anincident.

Thegoalsof thischapter aretoensurethat studentsunder stand:

Howtoplanfor spill control.

Techniquesfor controlling, containingandcleaningupspills.

How tooutlineaspill responseapproachto productsinyour facility.
How to know whenaspill isbeyondyour capacity.

On completion of thischapter, studentswill beableto:

» Describefivetypesof equipment and/or material swhichshouldbeavailablefor
spill contral.

* Describewhat stepsyou shouldtakewhenrespondingtoaspill.

* Describeaneffectiveplanninganddrillingprocedurefor spills.

* Describewhat canbedonewhenaspill isbeyondyour capacity.
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PLANNING FOR SPILL CONTROL

Aneffectiveand safespill responsedependsuponthefirst stepof planning: aserious
“audit” of hazardoussubstancesinthefacility. A drill based ontheaudit helpstoiron
outkinksintheplanand may bevery
fruitful if it showsthat aparticular
responsecannot beundertakensafely.

Therearemay other partstoan
emergency responseplanother than spill
control. Theseinclude:
» Arescueplan.
» Anevacuationplanand
identificationof safe refuges.
» A communicationsystem.
* A decontaminationplan(see
Chapter9).

Thesetopicsshould beaddressedinyour emergency responseplan. They are
discussedinmoredetail in Chapter 10.

WHAT DETERMINES SPILL CONTROL?

Y our actual courseof actionduring anincident dependsuponanumber of factors:

* ldentity of the spilled substance.

* Location of theincident. Isit near other chemicals, ignition sources, or people?
Didithappentheproduction, maintenance, laboratory, or storageareas? What
isthelocal buildingventilationinthat area?

* Quantity: How muchwasspilled? Isittill spilling?

» Sourceof thespill: How didthespill start? How arethework operations
involved? Duringareleaseisthereaway to shut downtheprocess? Canthe
rel easebestopped by reducing pressureinapipe? Whoisresponsiblefor
shuttingoff electrical power toequipment?

» Typeof Danger: Aretheretoxicity, flammability, and corrosivity dangers?

* Additional considerations: Arethereinjuries? Canwerescuethevictims?

» Methodsof Control: What aretheappropriate methodsto containand control
thespill?

» Aboveall, can theteam respond safely and effectively?
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CAN WE HANDLE THIS?

Spillsare usually classifiedaseither “small” or “large.” “Small” spillsare typically
dealtwith by personnel already in thearea. “Large’ spills, ontheother hand, often
require bringing inthespill teamor other assistance. Y our ER plan should provide
proceduresfor dealingwithboth largeand small spillsof specificmaterials. Theplan
shouldalsodefinewhat“large’” and“small” are.

OSHA saysthat aspill or rel easeisanemergency if:

* Itmay causehighlevelsof exposurestotoxicsubstances.

* Thereleaseislifeorinjury threatening.

» Employeesmust evacuate thearea.

* |tposesconditionsthat arelmmediately DangeroustoLifeandHealth (IDLH).

* It posesafireand explosionhazard (exceedsor hasthe potential toexceed
100%of theLower ExplosiveLimit).

* Itrequiresimmediateattention becauseof danger or
presents anoxygen deficient condition.

AccordingtoOSHA, spillsor releaseswhichdonot require
immediateattention arenot emergencies.

Chemical spill responsemay call for many different actions,
induding:
 Useof fireextinguishersand evenmoreadvancedfire
fighting.
* Firstaid, rescueand CPR.
* Shutdown, lockout and evacuation.

Fire

A fireproceduremust bein place. Canaspill team
deal withafire? If other employeesare
responsiblefor someleve of firesuppression, what
relationshipdothey havewithyour spill team?

Rescue

Theremust alsobearescueplan. How arevictims
rescued, treated and handl ed during aresponse?
What istheroleof theplant medical personnel (if thereareany)? Whereareany
support medical facilities? Havethesupport medical facilitiesbeennotifiedthat they
may receivecontaminatedvictims?
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Evacuation ~

Inaddition, therehasto beaprocedureto
evacuatenon-essential personnel andtomakesure 1 1]
that everyoneisout of theareaof concern. Who HAZAR b

isexpectedtodothatinyour facility? ' Gy

FOUR STEPS TO A GOOD

PLAN

H
4

Thequestionsoutlined abovemust beaddressedinyour planning stages. Thebestway
tofigurethisoutistoplanand conduct adrill. Running practicedrillsgivesyoua
chancetoseewhat ateam cansafely handle. Drillswill helpingettingaclear ideaof
what you canaccomplish, andwhat you can not do. (Eachyear after your initial
training, OSHA requiresthat you haveanannual refresher. By conductingadrill you
ganalotmorethanjustsittinginaclassroom.) Planninganddrillingmight golikethis:

1) Tabletop: Startwithatabletopactivity. Takeanareawhereanincident has
occurred or whereit might occur. Developascenariofor aspill and how youwill
respondtoit.

K eepinmindthat youwant to think about not just how to containand stopa
spill buttherel atedtasksaswell, including:

| solateand establishacontrolled area.

Get somepreliminary measurementsof rel eased materials.
Notify key players.

Containand control theflow -- turn off valves, shut of f power,
block and bleedlines, etc.

Patchor plugaleakif itisnot too dangerous.

Control fromadistance-- ventilatetheareauntil thevapor/gas
isdiminated.

Determinethat theareaissafefor entry.

Wait andlet theproduct evaporate.

TNEC Emergency Responders Basic Health and Safety Course- Student Manual



CONTAINING AND CONTROLLING SPILLS

2) Walk-through: After thedesk top exercise, theentireteam shouldwalk
throughtheincident area. Thiscanhelptofocusyour responseand perhapsspot
any gapsor unforeseenproblems.

3) Full scaledrill: Doafull scaledrill asthoughyouhadareal spill.

4) Drill evaluationand review: Afterwardssitdownandreviewthedrill andthe
plan. Y oumay encounter obstaclesyoudidn’ t anticipate.

SETTING GUIDELINES

Theemployer hasfina responsibility inspill control. Theemployer must knowwhich
chemical productsmay posethesetypesof hazards. Theemployer must alsohavean
effectivehazard communication program. Thismeansthat theemployer mustknow the
full rangeof hazardsof thevariousproductsusedinthefacility, and must communicate
thatinformationtoemployees.

Inchoosingamethod of spill control youmust |ook at the product and thesituation
together. Onthenext pageisan exampleof adetailed spill responsetogiveyouanidea
of whatisinvolved.
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GUIDELINES FOR CLEAN-UP OF MERCURY SPILLS
New Jersey Department of Heal th

* Mercuryisavery densesiivergray liquidthat will beadtogether, break apart and
roll away fromyouvery quickly. Itevaporatesvery rapidly.

» Mercury formssmall dropletsthat cancometorestinthesmallest places. These
dropletswill giveoff odorlessand colorlessvapor. Thewarmer itisthemore
mercury vapor getsintotheair.

* Spillsonporoussurfaces, suchaswoodand carpeting, will requireanoutside
contractor toremediate.

» Mercuryisvery harmful tothebrain. It canbeinhaedor absorbedthroughthe
in.

* A detection-usemercury vapor lampisnecessary. Airlevelsof mercury will
increase20timeswhenitisdisturbed. Temperatureisimportant, becausean
increasefrom 64°Fto 78°Fwill doublethevapor pressureof mercury.

» PPErespiratorsareneeded. If air level sstay bel ow .25 mg/m?3(10timesthe
TLV),ahaf maskwith cartridges(mercury vapor/chlorinegascartridges) canbe
used. If levelsgohigher but stay below 1.25mg/m?3(50timesthe TL V) afull face
respirator canbeused. Levelsabovel.25mg/m3requirean SCBA.

 Eyefaceand skinprotection (2-ply tyvek) areneeded. Try nottocontact droplets.

* |solateandevacuatearea. Diketoprevent mercury fromrolling. Divertliquidaway
fromdrains, cracks, crevices. Openwindowsanddoors. Usefanstoremove
vapor directly totheoutside. Turnoff ventilation, heating, and air conditioning
systems. Turnoff or lower heat tokeepmercury vaporsdown. Solutionof 20%
ca ciumsulfideor 20%sodiumthiosulfatewill inhibit mercury vaporsfromgetting
intoair. Beadsof mercury canbepushedtogether withasgueegee. Collectlarge
dropletsinpans, pour into plastic container/bags. Mercury beadscanhidein
cracks, corners, etc. A flashlight beamwill reflect off of thesilver. Sprinkle
powdered sulfur ontheareg; if itturnsfromyellow tobrown, mercury isstill
present. Sprinklepowderedzinctokeepmercury out of theair. Useamercury
vacuum; DON’ T USE SHOPVACUUMS or BROOMS.

* Reoccupy theareawhenair level sequal 3ug/m?(ACGIH TLV=25ug/mq). Take
wipesample, sendtolab.

* Decontaminateany contaminated clothingwithwater and mild shampoo.

» Document onmanifest ashazardouswaste.

Source: CONTROLLING METALLIC MERCURY EXPOSURE IN THE WORKPLACE,
Occupational Health Service, New Jersey Department of Health.
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BASIC METHODS OF SPILL CONTROL

Ventilation

Thereleaseof vaporsmay createafire/explosionhazard,
atoxichazard, or evendisplaceoxygen. Amongthebest
waysto reducethesehazardswithout sendinganyoneinto
thedangerousenvironmentistoincreasenatura ventilation
by leavingwindows, doors, or loading dock doorsopen.

Y oucanalsolower theconcentrationof achemical by
bringinginportable, non-sparkingventilationunits.
Blowingfreshair intoacontaminated spacemay bemore
effectivethantryingtodraw it out of suchaspace. Many volatilesubstanceswill
evaporate, sothelonger youallow avolatiletosit, whileblowingfreshair intothe
space,thelesswill bearoundto harmanyone.

Thepointistobringlevelsof thematerial intheair below limitsthat are
flammableor toxic. Forexample, if thechemical isaflammable, youmight ventilate
until thepercentageof LEL is5-10%. If thechemical istoxic, for instance, withan
IDLH of 1,000 ppm, youmight wait until 25% of thelDLH, or 250 ppm, isreached
beforeallowinganyoneintothearea.

In confined spacestheair movement inthespacecanbevery tricky. Onedrawback of
ventilation, however, isthat thevaporsof theproduct may actually beabovetheupper
flammablelimits(themixtureof product andairistoorichtoburn). By ventilatingyou
may bringlevelsdownintotheflammablerangeand causeanexplosionif anyignition
sourcesarepresent! Toavoidthis, youshould consider what sourcesof ignitionmay
bepresent. Youmust ventilateto bringvapor levelsbelow 10% of thelower
explosivelimit beforeallowinganyoneto enter thespace.
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Containment

Containment means stopping a spill
from spreading through any oneor
moreof thefollowing methods:

* Pans, pools, and berms.

* Dikingand damming.

* Pigs, pillows, sandandclay.

* Shutting off valvesand power.

* Wrapping pipes.

» Knocking downvaporswithwater
or other materials.

Areaswheresmall spillsarelikelyto
occur -- such asstorage areas and
areaswherechemicalsaretransferredinto small containers-- should have spill-
containment featuresin place. Pansor wading poolscanbeleftinplace. Clay-
lined containment bermscould be constructed to keep liquidsfrom spreading.
“Ared’ responsepersonnel canhandlethesespills.

Diking or dammingarethemost commonwaystocontainspills. Y oucanuse
absorbent pigs, pillows, blankets-- sometimesclay, sand, or Speedi-Dri -- tostopthe
flow of liquidsand at thesametimereducetheamount of liquid surfacearea. (By
reducingthesurfaceareaof aliquid, fewer vaporswill bereleasedintotheair.)
Dependingonthesizeof thespill, thecontained liquid may bepumped up or soaked up
withanatural absorbent suchasclay or synthetic absorbentssuch aspolypropylene
blankets.

Containingaspill orleak may meanturning off avalveor shutting off power to
equipment. It couldincludeactionslikewrappingapipe, or applyingawater spray toa
tank tosuppressleakingvapors.

Finally, you couldadd asuitableproduct, suchasafoam, toaspill tokeepitsvapors
down.
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Absorption

Absorptionmeansthat you aretaking up thespill withanother
product; for exampl e, using apaper towel to absorb spilled
coffee. Common absorbentsincludeclay and sand, Speedi-
Dri, or spill absorbent pillows. Absorbentsvary inabsorbent
capacity, and must becompatiblewiththespilled product.

Y ouwill needto determinehow much absorbentisenoughto
tackledifferentsizespills. Absorbentssaturatedwithahighly
volatileliquidmay causeanincreaseinvaporscomingoff the
material becausethetotal surfaceareahasincreased.

Neutralization

Y oucanaddachemical toaspill toformaharmlesschemical. Thisiscalled
neutralization. Sodium carbonateor sodaash and monosodium phosphateareoften
usedtoneutralizeacids. Testtheresultwith pH paper to
makesureit hasbeenneutralized. Other productsbesides
corrosivescanbeneutralized.

Neutralizationmust bedonewith care. Itrequiresthecorrect
amount of thecor r ect neutralizing agent. Thewrongagent
may causeafireor evenanexplosion.

Most neutralizationwill produceenoughheat sothat if thespill
isaflammableor combustibleproduct, ignitionmay occur.
Heat given off during areaction can causeacorrosiveto
splatter. Sodium carbonateor sodaash canproducelarge
quantitiesof carbondioxidewhichcandisplaceoxygenina
small space. (Somesorbents-- rather thanneutralizers--
now availabledo not poseathreat of heat or violent
reactions.)
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Transfer to another container

A wet vac may beusedto suck upliquids. For solidsyou may need
aspecia highefficiency particulateair (HEPA) vac, especially when
dealingwith productslikearsenic, cadmium, mercury, and other
toxicdusts. (NOTE: Bothmachinesneedtobeexplosionproof if
usedforflammables!)

Y oucanmaneuver leaking drumsinto overpacks. Salvagedrumsor
overpack drumsusually comein80- to85-gallonsizes. One
probleminoverpacking drumsismovinga 55 or 30-gallondrum
intotheoverpack. A full 55-gallondrum canweighupto 800
pounds. Usemechanical liftingaids. Makesuretheoverpackis
ratedfor thesubstance. Invertingtheleakingdrum, puttingalarge
poly bagover it, loweringtheover pack over thosetwo and thenti pping that assembly
upright may beahel pful strategy.

Bonding and Grounding

Whenaflammablematerial istransferred fromadamaged drumtoanew drumor vac
truck, youfacethepossibility of astatic spark causingafireor explosion. Thiscanbe
avoided by apracticeknownasbondingand grounding.

Staticelectricity canbegeneratedwhenliquidson
certainsolidsmoveincontact withcertain
materials, likeadrum. Under certainconditionsa
staticchargemay accumulate. If theaccumulation
issufficient, astatic spark may occur. Inthe
presenceof aflammableliquid or vapor, thisstatic
chargemust besafely discharged by bondingthe
two contai nerstogether and by groundingthem.

Bondingistheprocessof connectingtwo or morecontainers(suchasmetal drumsor
tanks) by meansof aconductor, suchasacable. Groundingistheprocessof
connectingametalliccontainer totheground.
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Thereisaspecificorderinwhichbonding must occur:

1) Attachbondingtothecontainer tobefilled.

2) Thenattach bondingtothecontainer whichholdstheflammableliquid. To
preventignitionof vapors, theconnection should bemadeaway fromopenings.
Usethesameprocedurefor tanks.

A bondor groundistypically awireor cablewhichissufficiently conductive, strong,
corrosionresistant, andflexiblefor thejob. Conductorsmay beinsulated or
uninsulated. Inspectthemevery sooftenfor defectssuchasfrayedwires, tearsand
gouges. Temporary connectionsmay bemadewith battery-typeclamps, magnetic, or
other specia clampswhichprovidemetal-to-metal contact.

Patch/Plug

Patching meansputting something over aholeor crack, usually securedwithaclampto
keepthesubstanceinsdethecontai ner. Pluggingrefersto puttingsomethingintoaholeor
crack toreducetheflow fromthehole. Patches T

and plugsmust becompatiblewiththesubstance;
forexampl e, if thesubstancereactswithmetal,
thendon’ tuseametal patch.

Thefollowingareimportant considerations
whenpluggingand patchingleakingcontainers:

» Approachtheleakingcontainerwitha
specificgameplaninmind.

» Alwayswear theproper protective
clothingand respiratory equipment.

* Controllingaleak doesnot necessarily mean stoppingtheleak but, rather,
makingtheleak manageable.

* Eliminateall ignitionsources. Only non-sparkingtool sshould beused.

* Containasmuch of thespillageaspossibleby diking.

* Consider chemical compatibility when selectingtheplug or patchto beused.

1



12 | Chapter 8

Activity 8A:

SPILLS HAPPEN

For each of the three scenariosin the * Spills Happen” video answer the
following:

1. What type of spill and hazardswerethere?

2. What spill control actionsdid the response team take?

3. Werethereany thingsyou might havedonedifferently?

4. What would you suggest to prevent or control the spill beforehand?
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Activity 8B:
SPILL RESPONSE

The aim of this activity is to have you plan a spill response for a particular chemi-
cal. Using thefilled out Chemical Release Chart for mercury (in Chapter 2, pages
9-10) you should complete an identical chart for your two chemicals. Please
compl ete the following sections on your Chemical Release Chart (as shown on
pagelb):

 Small Spill
* Large Spill
* Absorbent

1. Small Spill

Inyour groupsand using thereference material provided determine how many galons
and squarefeet of each chemical constitutesasmall spill. Onceyou have determined the
sizeof asmall spill devel op proceduresfor responding toasmall spill. Pleasefill out the
section of the Chemical Release Chart entitled“ Small Spill Response’.

2. Large Spill

Next, determinethelargest spill you can handle of thisproduct and annotateit onthe
form. Onceyou have determined thelargest spill you can handle, determinewhenyou
aregoingto cdl for outside help and who areyou going to call. If you feel you can
handleany sizespill, devel op response procedures.

3. Absorbents

We have discussed the different kinds of absorbents. Using your manual and the

catal ogs provided, select the appropriate absorbents, and fill out the section of the
Chemica Release Chart called “ Spill Response Equipment: Absorbentsand
Decontaminants’ on page 15. Pleasedo not fill out any other section, however you may
go back andfill out the Product, Hazard, Protective Equipment and Spill Response
Equipment sectionson other chemical release chartsfor additiona chemicalsif you
wigh.

13
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UMMARY

CHAPTER 8 :

OSHA REGULATIONS FOR EMERGENCIES

J The following is a summary of what to do when a spill happens; not
necessarily in this order.

Evacuate area and restrict entrance to hot zone.
Identify chemical.

Isolate the spill and eliminate sources of ignition.
Reporttheincident.

Containthespill.

Collectthe runofffor disposal.

Monitor the air for reentry.

* & & & o o o

J The safest and most effective way to respond to spills is through planning and
drilling. Good planning depends, first ofall, onarigorous audit of hazardous
substances in the facility; secondly, it depends on drilling to work out the flaws
intheplan.

Aplanning and drilling procedure might go as follows:

Table-top scenario ofaspill.
Walk-through ofincidentarea.

Full-scaledrill.
Review the drill and plan.

* & o o
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Spill Response Equipment

Air Monitoring:

Personnel Monitoring:

Soil & Water Sampling:

Absorbents:

Decontaminates:

Other Equipment:

Response Procedures

How many gallons or number of square feet covered is called a small spill?

Number of gallons Number of square feet

Over this size spill is a large spill.

Small Spill Response

What is the largest size spill you can handle?

Large Spill Response

Call for outside help? Yes No

15
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Chapter 8
Hazards
Flash Point: LEL: UEL:
Vapor Density: Vapor Pressure: Specific Gravity:
PEL: |IDLH:
Reacts with:
Corrosive: Yes No

Routes of entry into the body:

Acute & chronic health effects:

Protective Equipment

Respirator:

Type of filters (if needed)

Suit: level and material

Boots:

Eye/Face:

Gloves, outer: material: |Gloves, inter material:

Spill Response Equipment

Air Monitoring:

Personnel Monitoring:

Soil & Water Sampling:

Absorbents:

Decontaminates:

Other Equipment:




DECONTAMINATION

OBJECTIVES

Inthischapter youwill learn why decontamination isimportant inprotecting yoursalf,
your co-workers, your familiesandtheenvironment. Y ouwill learnabout different
decontamination proceduresandtheir limitations. Y ouwill a soeval uateyour own
experiencesexecutingdecontaminationstrategiesinclass. Y ouwill explorethe
difficulties that may beencounteredin attempting decontamination proceduresinyour
ownwork environment.

Thegoalsof thischapter aretoensurethat studentsunder stand:

* Thepurposeand princi plesof decontamination.

* Theadaptability of decontaminationprinciplesfor useinreal lifesituations.

* Thecorrect control strategiesfor decontaminationandtheir relationshiptohealth
hazards.

* Thepotential for work-rel ated exposurein using decontamination methods.

*\What equi pment i susedindecontamination.

* Thecorrect proceduresfor doffing chemical protectiveclothing.

» Methodsof contai ning contaminatedwater.

On completion of thischapter, studentswill beableto:

* Describetherelevanceof decontamination.

* | dentify twodecontaminationprinciplesinthefield.

» Demonstratethecorrect proceduresfor taking off chemical protectiveclothing.
* Explaintherel ationship of decontaminationtohealthhazards.
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DECONTAMINATION: KEEPING IT ALL
CONTAINED

Oneconsequenceof respondingtoachemical spill or releaseisthat thespill teammay
track hazardousmaterial sto other areasintheplant, such astheluncharea, locker
roomsor restrooms. Y oumay eventakethechemicalswithyouinyour carand
eventually home. Thiscanhappenif youunknowingly carry material onyour clothing,
shoesorinyour hair. (A recent study of bridgerepair workersin Connecticut showed
that therewerevery highlevelsof lead dustinworkers automobiles. Becausethe
workerswerenot cleaningthelead off themsel vesbeforethey | eft thejob, they were
carryingithomeintheir cars.)

A basicruleinall emergenciesisto prevent thespread of thehazardousmaterial. There
aretwobasicwayswedothis:

* Spill control practicesthat minimizeexposur es. Work zonesmust be
establishedto containthespill andto keepthehazard from spreading.

» Decontamination: Workerswhohavecomeinto contact withthematerial must
bedecontaminated beforethey leavethearea.

KEEPING IT ALL CONTAINED:

* Avoidor minimizecontact with contaminantsevenwhen handlingthe
materia by usingremotetechniques, suchasventilatingor remotedrum
openers.

* L eavecontaminated areasonly at designated exits.

» Clean contaminated clothing beforeremoval .

* Removeclothingcarefully; only protected personnel shouldtouch
contaminatedclothing.

* Containall contaminated clothingfor disposal or decontamination.

* Containall runoff for proper disposal.

* Decontaminateall equipment beforereuse.
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Specificdecontamination (decon) proceduresfor anincident shouldbespelled outin
theEmergency ResponsePlan. Thereissomevery fancy deconequipment available,
including special vansandtrailers. Other deconsetupsarequitesimple: aportable
shower/decon, kiddiepools, hand-held sprayers and scrub brushes. How complicated
your docontamination setup should bewill depend onthenatureof thehazardsandthe
sizeandlocationof thespill toberemediated.

THE DECONTAMINATION PLAN

A decontamination (decon) planmust bedevel oped aspart of theemergency response
plan. A few genera rulesshouldbefollow to containthespread of thecontaminant and
tocontrol theflow of peopl eand equipment.

First, threework zonesmust beset up:

*HOT ZONE: Theareaimmediately
surroundingtheincident. Thisareahasthe
highestlevel sof exposure. Itisalsocalledthe
exclusionzoneor restricted zone.

Do iamirastion Ares

e rara
Poai

*WARM ZONE: Alsocalledthe
contaminationreductionzone. Thisiswhere
peopleand equi pment aredecontaminated. P

o T

*COLD ZONE: Theareabeyondthe Prewsiing WAnd Dimction

warmandhot zoneswheresupportfunctl ons * Sourceof Graphic: "Emergency Responseand Prevention Workbook,"
arelocated. Alsocalledthecleanor support OCAWI/Labor Institute.

Zone.

Zones must be established and the decontamination corridor set up
before any workers or equipment enter the hot zone.

Inadditional towork zonesandthedecon corridor, thereareanumber of procedures
whichshouldbefollowedto containhazards. They arelisted onthenext page.
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DECON PLAN: Controlling and Containing Hazards

Y our decontamination plan should includethefollowingtasksand pointsin
order tocontr ol and containthespr ead of contamination:

* Establishthreework zones.

» Regulateentry to, and exit, fromwork zones.

« Establishclear proceduresfor anyoneleavingthehot zone.

« Limit accessto thosewho are supposed to beinthewarm zone.
« Designatea persontooverseedecontamination.

» Wear theappropriate PPE whileinthe hot and warm zones.

« Discardeverythingthat cannot bethoroughly cleaned. (Stains, discol orationand
visiblechangessuchasblistering aresignsthat asuit hasbeen affected.)

» Mostdecontaminationwillinvolvewater. Beawarethat somechemical sreactwith
water; somewithmoistureintheair! If youdohaveaproduct asreactiveasthat, you
probably shouldnot attempt todoanythingmorethancontainment. Also, minimize
theamount of water used sincethewastewater may behazardous.

* Double-bag contaminateditemsandkeeptheminthe Contamination ReductionZone
(warmzone) until they can bedecontaminated or properly disposed of.

* Alwaysleavebresthing apparatusfacemask onuntil cl othing hasbeenwashed and/or
removed.

* Decontaminationtakespriority over modesty or short-termexposuretocol dwesather, but
makeevery efforttoreduceexposuretotheelementsincoldwesather. Use
comfortably warmwater towash.

* Porousmateria s—bunker gear, leather, canvas, and soft plastics—aredifficul tto
decontaminates ncethey absorb contaminants. They may havetobethrownaway.

» Work clothingshouldbelaunderedatwork. Never takecontaminated clothinghome.

» Washhair andbody thoroughly beforegoinghome.
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THE DECONTAMINATION TEAM

A proceduremust beinplaceto clean (decon) all exposed personnel and any
equipmentinvolvedinanincident. Onthenext pageisasampleprocedure.
Insomeemergency responsecases, entry team membersmay berequiredto
decontaminatethemsel ves. Insuch cases, buddiesmust hel p each other during
decontamination procedures. Inother cases, non-entry personnel will assistthe
decontaminationteam.

Decontamination personnel should be dressed in the same level
of protection as, or one level down from, the entry team. If the
entry team is wearing Level A, then the decontamination team will
wear Level A or B. Decontamination team should be dressed in
level C, minimum.

Sometimestheentry team canstart decontaminatingthemselvesbeforethey leavethe
hot zonetoreduceexposuretothedeconline.

Many teamswear either diposable CPC or disposablesover re-usable CPC. This
makesdecontaminationsimpler.

Decon personnel must decontami natethemsel vesat theend of theincident, priorto
leavingthewarnzone.

RULES FOR DECONTAMINATING THE DECON TEAM

 Let the most contaminated members of the team,
those closest to the hot line, decontaminate first, with
others assisting them as they pass through the line.

* Never travel up the line to a point of greater
contamination, nor down the line, without
decontaminating.

 Always work together as buddies.
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HOT
LINE

LINE

WARM

Sample Decon - Level "A"

EXCLUSION
OR
HOT ZONE

CONTAMINATION
REDUCTION
ZONE

'

10

11

12

13

EQUIPMENT DROP

SAND BOX
(for gross boot decon)

BOOT AND GLOVE RINSE

REMOVE CHICKEN BOOTS

REMOVE HEAVY OUTER GLOVES

WHOLE BODY WASH

WHOLE BODY RINSE

REMOVE BOOTS

REMOVE SUIT

OFF AIR

REMOVE SCBA BACKPACK

REMOVE FACE MASK
(Entry does for themselves)

REMOVE INNER LATEX GLOVES
(Entry does for themselves)

CLEAN
ZONE

14

15

PERSONAL SHOWER

MEDICAL MONITORING
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SampLE Decon - LeveL "B"

17

EXCLUSION 1
OR ’
HOT ZONE 2
HOT  m——mmmms
LINE 3
4
5
6
CONTAMINATION 7
REDUCTION 3
ZONE
9
10
11
12
13
14
* 15
WARM
LINE
CLEAN 16
ZONE

EQUIPMENT DROP

SAND BOX
(for gross boot decon)

GLOVE AND BOOT WASH

REMOVE CHICKEN BOOTS
REMOVE HEAVY OUTER GLOVES

WHOLE BODY WASH

WHOLE BODY RINSE

OFF AIR

REMOVE SCBA BACKPACK & TANK
SECONDARY BODY WASH
SECONDARY BODY RINSE

REMOVE BOOTS AND GLOVES
REMOVE SUIT

REMOVE FACE MASK
(Entry does for themselves)

REMOVE INNER LATEX GLOVES
(Entry does for themselves)

PERSONAL SHOWER

MEDICAL MONITORING
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DECONTAMINATION METHODS:
WHAT TO USE

There are various ways to decontaminate CPC and equipment, either during or after
personnel decontamination:

» Chemical neutralization or degradation
For exampl e, sodium bicarbonatecanbeusedto neutralizeacids. However,itis
possible that heat, afire hazard, or toxic gasesmay be produced. Tousethis
approachyou needto beconfident that you arenot adding toyour problems.

* Physical removal
Usesoapy water and brushesfor most contaminants. Usesandtophysically
removeparticul ateslikedioxin.

* Absor ption
Useabsorbent padsfor parti cul ar contaminants.

* Digposal
Disposeof al non-reusablecl othing ashazardouswaste(including
paper suits, gloves, andboot covers). Disposeof any reusableclothingthat
isdiscolored, stained, or obviously affected.

A GUIDE TO SOME DECONTAMINATION SOLUTIONS
Water-Based (Aqueous) Solutions

Compound Mixing Procedures Use/Remarks W

Low-suds detergent see product label best all around solution
Sodium carbonate 10 gal. water + good for unstable bases

5% 4 Ibs. of carbonate (i.e.organophosphates)
Sodium bicarbonate 10 gal. water + amphoteric (i.e, neutralizes by
5% 4 Ibs. of carbonate acting as either acid or base)
Trisodium phosphate 10 gal. water + good for unstable bases

2% 2 Ibs. of phosphate (i.e., acts as wetting solution)
Calcium hypochlorite 10 gal. water + cyanide salts, mustard gas
10% 8 Ibs. hypochlorite

Ethylenediamine — see product label heavy metals, some radioactive
tetra acetic acid particles

(EDTA), versene
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» Containment and disposal of contaminated water
Runoff of decon sol utionshoul d becontai ned by using pl asticsheetingor awading
pool. Contaminated water may beahazardouswasteand should not beallowed
torundownthedrain, unlessdrainwater goesthrough atreatment process.
Contaminated water that hasbeen contal ned needsto bemanaged asahazardous
wasteif it meetsthedefinitionof hazardouswaste. Wasteisdefined ashazardous
basedon:

1. Thenameof thechemical or chemicalsinthewaste.

2. Thecharacteristicsof thewaste(corrosivity, ignitability, toxicity,and
reectivity).

Decontamination Equipment

Common decontami nati onequi pment usedinemergency responseincidentsincludes..

* Disposabletowels » Wadingpools

* Detergents » Gardenhosewithnozzle

» Wash tubs * Syntheticscrubbrushes

* Disposablegloves » Delugeshower

* Sponges * Bucketg/trashbarrelswithcovers

* Plasticshesting « Sparebreathing apparatusair cylinders
» Handheld sprayers » Heavy duty plasticbags

Inaddition, adeconkit might asoincludethefollowingitems:

* Duffel Bag » Scrapers * Spic'nspan
» Monitoring Equipment » Book w/CPCinfo * Duct tape

* NIOSH guides * 2sgueegies * Cautiontape
» Warningsigns * Trafficcones

* Disp. camera * Chemical extinguishers

VICTIM DECONTAMINATION

If someonehasbeeninjured by thespill, they must bedecontaminated beforethey can
betendedto by emergency medical personnel. Medical personnel andhospitalsare
now trainedto approach only thosewho havebeen decontaminated. Decontamination
must be carried out quickly whenavictimisinvolved. Ordinarily, decontaminationisa
slow and methodical process. However, don't forget theheal thand safety of your
emergency responders. Besurethey arefully decontaminated after you havetendedto
thevictim.
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» Cut clothesoff.

» Solid or particulatecontaminantsshould bebrushed off ascompletely as
possibleprior towashing, inorder toreducethechanceof reactionwithwater.
Heavy liquid contaminantsshoul da sobebl ottedfromthebody prior towashing.

* Rinsethepatient with water (usewarm water , if possible); remove
contaminated clothing, jewelry, shoes, etc., and savein plastic bagsmarked
with patient’ snameand marked ashazardous.

» Wash patient, if possible, with Tinctureof Green soap or other mild soap.
Liquid soapsdispensedfromsmall squeezebottleswork very well. Pay special
attentiontohair, nail beds, and skinfolds. Usesoft brushesand sponges. Use
extracautionover bruised or brokenskinareas. Rinsepatientwithlarge
guantitiesof water unlessidentifiedchemical sarewater reactive. Ifitis
appropriatetoirrigatetheeyes, remember toremovecontact lenses.

* If you have hoselinesavailable, then uselow water pressureon hose
linestocontrol thespray and avoid aggravating any soft-tissueinjuries. Avoid
overspray andsplashing.

* Containther unoff.

* Wrap victim in adisposableblanket, sheetingor transport bag.
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Contaminated patients must be
decontaminated or treated by
specially equipped emergency
medical vehicles or hospitals.

*Source of Graphic: Training for Hazardous Materials Team Members, International Association of Fire Fighters.

SOURCESFOR INFORMATION ONVICTIM DECON

« CHEMTREC - (800) 424-9300.

* L ocal Poison Control Center.

* Phonenumber on an M SDS.

* Local Occupational Health Clinic/Service.

EMS personnel should NEVER
enter a designated HOT ZONE
(unless they are trained and are wearing appropriate PPE)

Begin medical treatment only after
the patient has been decontaminated

Thefollowingarereasonswhy avictimshould bedecontaminated at thesite:

* Preventsfurther exposuretothevictim.
* Limitsthespread of contamination.
* Preventscontaminationand exposureof emergency personnel.
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Activity 9A:

SETTING UP DECON

PURPOSE: Todevel opdecontamination proceduresfor aproduct youwork with.

TASK: Theclasswill besplitintotwogroups. Eachgroupwill plana
decontaminationlinefor apotential spill of aproduct youwork with (or aproduct
assigned by theinstructor), inasituationthatisrealistictoyou. Includeinyour plana
typical decon procedureandonethat involvesavictim. Detail your deconplan inthe
appropriatesectionof thechemical releasechart.

Personnel Decontamination Procedures

Include drawing:
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Activity 9B:

DECONTAMINATION BASICS

PURPOSE: Thepurposeof thisactivity is to haveyou think about how neglecting
decontamination control s can cause serious problems and how to prevent serious
mistakesfrom happening.

TASK: Pleaseread the situation and answer the questions.

A truck filled with @ uminum phosphide spilled some containersnear theloading
dock. Aluminum phosphide comesasatabl et or pellet packed in gastight
containers. A utility crew wasordered to sweep up the spill. They woretyvek suits
andfull faceAPRs.

Aluminum phosphide can react with moisturein theair to produce phosphine, avery
toxicgas(seeMSDYS).

After successfully cleaning up the spill thetwo workerswent to their lockersand
tossed their clothing into open garbage cans. They went to take showers. The
steam from the shower filled up thelocker room and reacted with thea uminum
phosphidedust ontheir clothing. Phosphine gaswas present when they both re-
turned. Both men collapsed and werefound unconscious.

1. Makealist of problemswiththeway theresponseto thisincident occurred.

2. |If thishappenedinyour plant, what changeswould you recommendto an ER/
cleanup team?




14 | Chapter 9

SUMMARY SHEET

CHAPTERO:
DECONTAMINATION

J Inanideal stuation:

« Thehazardousmaterid ispositivelyidentified.

« Y ouhavethecorrect neutralizer onhand.

« Therearepersonnel trainedintheproper decontamination/
neutraizationprocedures.

J Organizedecontaminationproperly. Don’ t rushdecontamination.

J If youneed to makeadaptationsinthefield, usecommon senseand remember
thesebas cdecontaminationprinciples:

« Avoidinhalation, absorptionor ingestion of hazardousmaterial.

« Kegpwhatever isoutsidethesuit ontheoutsideof thesuit.

« Leavedl hazardousmateriasat thesite. Don’ t takethemhomeon
your clothesor onyour body.

J Takeoff your clothesand glovesinamanner that preventsyour skinfrom
becoming contaminated.

J Alwaysdecontaminateyour skin(shower or bathe) whenexposurewaslikely,
or known, to haveoccurred.

TNEC Emergency Responders Basic Health and Safety Course Student Manual



DECONTAMINATION

References

Chemical HazardsResponseInformation System (CHRIS), 4vols. Washington, DC:
Government Printing Office, (1978).

Emergency Handling of HazardousM ateria sin Surface Transportation. Patrick J. Student,
ed. Washington, DC: Bureau of Explosives, (1981).

Emergency ResponseHandbook. Washington, DC: Environmenta Protection Agency,
(1984).

FireProtection GuideonHazardousM ateria's, 8thedition. Quincy, MA: National Fire
Protection Association, (1984).

HazardousM aterial sl ncident Response Operations. Washington, DC: Environmental
Protection Agency, (1981).

HazardousM ateria sResponse Team L eak and Spill Guide. Stillwater, OK: Oklahoma
StateUniversity, (1984).

HazardousM aterids. ThePesticideChadlenge. Emmitsburg, M D: National FireAcademy,
(1984).

Hildebrand, Michadl S. “ CompleteDecontamination Procedures,” FireCommand,
pp. 18-21, (Jan. 1985).

Hildebrand, Michael S. * CompleteDecontamination Procedures, Part 2: Thenine-step
process," Fire Command, pp. 3841, (Feb. 1985).

| sman, Warren E. and GeneP. Carlson. “ Decontamination,” AmericanFireJournal,
pp. 12, 13, 19, (Dec. 1984).

Maslansky, Steven P., John D. Dillonand ThomasA. Williams. “Decontaminate! A
Perspectivefor First Responders,” FireEngineering, pp. 1620, (Feb. 1985).

Mozingo, Al. Hazardous M aterialsand | ncident Management. Portland, OR: Tabor,
(1983).




16 | Chapter 9

Noll, Gregory G. Personal Protectionat HazardousM aterial SEmergencies. Washington,
DC: International Associationof FireChiefsFoundation, (1982).

Occupational Heal th Guiddlinesfor Chemical Hazards. (NIOSH-OSHA Publication81-
123) Washington, DC: U. S. Government Printing Office.

Perkins, J.“ Chemical ProtectiveClothing: “ SelectionandUse,” AppliedIndustria
Hygiene, Val. 2, No. 6, pp. 222-230, (1987).

Perkins, J.“ Chemical ProtectiveClothing: |1 Program Consideration,” Applied
Industrial Hygiene, Vol 3,No 1, pp 1-4, (1988)

Perkins, J.* Decontaminationof ProtectiveClothing,” Applied Occupational and
Environmental Hygiene, Vol.6,No. 1, pp. 29-35(1991).

Panning Guideand Checklist for HazardousM aterial sContingency Plans. Washington,
DC: Federa Emergency Management Agency, (1981).

ProtectiveClothingfor HazardousM aterial sl ncidents, adlide/sound presentation.
Quincy, MA: Nationa FireProtection Association, (1984).

Schwope, A.D., Costas, et al. Guidelinesfor the Sel ection of Chemical Protective
Clothing. Cambridge, MA: Arthur D. Little, (1983).

Stutz, DouglasR., Robert C. Ricks, and Michael F. Olsen. HazardousM aterials
Injuries. Greenbelt, MD: Bradford Communications, (1982).

Emergency Medical ServicesResponsetoaHazardousM aterial sincident, New Jersey
Department of Health, pp. 18-23.

TNEC Emergency Responders Basic Health and Safety Course Student Manual



TASKSDURING A RESPONSE

7
w

OBJECTIVES

Inthislast chapter wewill |ook at what aresponseteam might needtododuringan
emergency. Y oumay needto evacuateareasand shut down equipment. Y oumay
needto search an areato seethat everyoneisout. Wewill discusstherolesand
responsbilitiesof theteam members. Wewill briefly examinewhat aresponseteam
should consider innon-chemical emergencies. Andwewill revisithowtoanticipate
emergencies.

Thegoalsof thischapter aretoensurethat studentsunder stand:

» Theimportanceof anticipatingand preventingemergencies.

» Thevarioustasksnecessary todea withchemica emergencies.

» Theimportanceof trainingfor eachmember of theemergency responseteam.

» Theimportanceof communicationfor anemergency responseteam.

» Howtobepreparedfor non-chemical, physical emergencies.

» How torecognizeconfined spaces, their hazards, and theproceduresfor entering
them.

» Howtoset upwork zones, safedistances, and evacuationroutes.

» Theimportanceof decontamination duringanemergency response.

On completion of thischapter, studentswill beableto:

* Describethetasks, roles, and responsibilitiesof theemergency responseteam.

* Describethedifferent methodsof communication, withintheteamand between
teammembersandoutsideparties.

* Describehow tosecureanarea, establishwork zones, evacuation procedures,
and set- upfor decontamination.

* Describefour non-chemical, phys cal hazardsyoumight encounter when
respondingtoachemica emergency.

* Describethehazardsof confined spacesandtheproper proceduresfor entering
theseareas.
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YOUR FIRST STEP: PREVENT AND
ANTICIPATE EMERGENCIES

We cannot emphasizeit enough: thebest way to protect your health and safety is
to prevent emer genciesfrom happeninginthefirst place. Aswediscussedin
Chapter 2, theplanning processisaway to helpyouidentify and understand processes,
procedures, and habitsinthework environment that can causechemical spillsand
emergencies. Again,emergency planningcanhelpyou prevent spillsfromhappeningin
thefirst place, and can helpyouto preparetodeal with spillsif they do happen.

Inthischapter wewill discussprimarily thesecond point: What todointheevent of an
emergency. Butfirstlet’ squickly reviewthefirst point: preventingandanticipating
emergencies. Anticipatingwhereemergenciescouldoccur isacentral part of
emergency planning. Y ou cantakethefollowing stepsto anticipateemergencies:

* Look aroundtheplanttoidentify what chemical sareused, wherethey are
stored, andwhat hazardsthey present.

* Noticewhether chemicalsarestored andlabel ed properly.

» Examineeach operationto seehow production processes, machinery, air
temperature, and proximity tohighwaysmay contribute
toanemergency situation.

Not all emergenciesarechemica emergenciesbut may benon-
chemical, physica emergencies, suchas:.

* Firstaid/ medical.
Structura/equipmentmafunction.
* Fire.

* Noise.

» Temperatureextremes.

* Confinedspace.

Theplanning processmeansanti ci pating how thesenon-chemica emergenciescan
happen. Planning alsoinvolvespreparing how torespondto suchemergencies. Each
typeof emergency may haveadifferent response.

Wearefocusing hereon chemical response, but a chemical response may also

involveafireor medical response. Y ou need to know what role or tasksyou may
have—or not have—giventhesituation.
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HZ

WORKING AS A TEAM

Emergency Response Tasks

Anemergency responseteammight havethefollowingtasks:

 Evacuatingthearea/ emergency escape.

* Assessinghazards.

* Rescuingandgivingmedica/firstaid.

* Shutting off equipment/processes.

* Shuttingdownlinesor closingvalves.

» Contralling, containing, or confiningareleaseof gas, liquid or solid.
* Participatingintheremediationof spilledhazardousmaterials.

Who’s In Charge Here?

Roles And Responsibilities of An Emergency
Response Team

Someonemust beincharge, andwill havethefollowingresponshilities:

 Determiningwhether anemergency exists, what kind, and how serious.
* Directingeffortsinthearea, includingevacuation, spill control andresponse.

* Coordinationwithoutsideagenciesand services(fire, medical, environmental, etc.).

* Directingtheshutdownof plant operationswhennecessary.
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Everyone should know who has the authority to make decisions. Using an
established chain of command will help keep an emergency from turning into chaos.
The fire services chain of command is called the Incident Command System (ICS).
The ICS should be fully described in the Emergency Response Plan, including the
lines of authority, communication systems, and responsibilities. The Emergency
Response plan should include the name of the person who will be in charge of the
emergency (the Incident Commander), as well as the names of all other emergency
response staff. The Incident Commander and others on the team must be people who
know the building well and have enough authority to take charge during an incident.

Different emergencies call for different responses -- a small spill of a corrosive is
not going to call for the same response as a large spill of a flammable solvent. The
number of people involved and the role(s) of each person depends on the types of
emergencies that could occur. This means that how you set up the ICS depends on
the types and sizes of spills or releases.

Typically it is necessary to have people responsible for the following functions,
(one person may have more than one function):

* Coordinating the response to the entire incident (Incident Commander).
 Keeping people away from the incident (security).
» Keeping communication simple, clear, and accurate (communications).
+ Assessing the seriousness of the incident. Revising that assessment as the
incidentunfolds (Incident Commander, science/safety).
* Assessing the hazards and how they are to be controlled
(Commander, science/safety).
* Responding to the incident, and containing and controlling the release/spill
(entry teams/backup).
*Keeping equipment in order (equipment).
* Assessing the safety of the responding team (Incident Commander, science/

safety).
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Your response team consists of whoever will be engaged during a response. It is
often not easy to figure out how many people that will be. This is why planning is
so very crucial. You need to plan for different shifts, and think about when people
are on vacation. Are there situations where production personnel in the affected area
can perform simple tasks like diking drains, or shutting off machinery?

Everyone in the facility, including top management, staff, maintenance and other
personnel, must know who will be in charge in case of an emergency. Everyone
must be prepared to follow instructions. They must know which personnel are on a
response team.

SAMPLE

EMERGENCY RESPONSE TEAM

* Proj ect |leader /on-scenecoor dinator /incident commander : Has
clearly defined authority and responsibility tomanageanddirectal
responseoperations.

* Engineering: Maintainscontinuity of water supplies, el ectrical power
andfirepump operations. Provideson-the-sceneemergency lighting.
Devel opsplanstoisolatedamaged pi pelines, el ectrical linesand other
utility services.

*Emergency andfire: Responsiblefor rescue, firefightingand material
releasecontrol activities. Trainsfirefightingandrescuepersonnel for all
shifts. Maintainsequipment. Establishesworkingrelationshipwithoff-site
firefighters

*Medical: Responsiblefor caringforinjured. Providestrainingfor
medical emergencies, includingthoseresultingfromtoxicexposures.

*Publicinformation: Releasesinformationtonewsmediaand public
concerningsiteandemergency activities.

* Security: Managesgenera sitesecurity. Providescontactwithlocal law
enforcement andfiredepartments. Control ssiteaccess.

» Recor dkeeper : Maintainsofficial record of siteactivities.
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SAMPLE
EMERGENCY RESPONSE TEAM (continued)

* Operations: Directsactivitiesof teamleaders. Coordinatestheseactivitieswith
scientificadvisor andsafety officer.

» Team|leader s: Managesspecifictaskssuchasentry teams, decontamination,
sampling, monitoring, equipment, communication, etc.

* Scienceofficer: Inchargeof technical and equipment data.

* Safety officer: Recommendsthat work bestoppedif thereisapotential health
and safety problemfor workersor public. Responsiblefor notifyinglocal public
officiasof emergency andfor providingemergency medical careonsite.

*Entryteams: Makeinitial entry toestablish character of hazardousmaterial sor
may makerescueattemptsduring emergency. Alwaysat least twoindividuals,
properly trained and protected, including back-up entry team.

« Communication officer: Providescommunicationlinksand communicationwith
loca emergency services.

» Decontamination officer: Inchargeof setting up decontaminationzones,
providingdecontaminati onequi pment and supervising correct decontamination
procedures.

* Equipment officer: Inchargeof theprovision, maintenanceandcalibrationof all
necessary equi pment.

TheEmergency Response Team outlined abovemay includeother personnel, suchas
speciaistsindealingwithpossibleenvironmental damageandfor particular hazards
associatedwith special problems(e.qg., biologica andradiol ogical hazards). Some
individualsmay havemorethanonerole. TheEmergency Response Teamshould be
adaptedfor each specificevent. Linesof authority should bevery clear and theremust
beadesignated|eader (project team|eader, on-scenecoordinator, sitesafety officer or
fieldteamleader). Theleader should:

* Beidentifiedintheemergency plan.

» Bebackedupby alternates.

» Haveauthority toresolvedisputesabout healthand safety, and haveenough
knowledge.

» Havecontrol over whoenterssite.
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Oncesiteevaluationiscompleteandtheresultsincludedintheemergency plan, care
shouldbetakento set upthefollowing systemfor handlingemergency response.

AN EMERGENCY RESPONSE SYSTEM

* All emergency respondersand their communi cation shoul d becoordinated through
thelncident Commander.

* Thepersoninchargeof aparticul ar task should determinewhat hazardous
substancesarepresent and shouldrecommendtheappropriatesiteanayss,
controls, handling, and exposurelimits, etc.

« Theindividua inchargeof atask shouldimplement appropriateemergency
responseproceduresand assurethat appropriate persona protectiveequipmentis
worn.

« Employeesengagedinemergency responseshouldwear positivepressure
breathing apparatusesuntil itisdeterminedby air monitoringthat adecreased
level of respiratory protectionissafe.

» Thenumber of emergency responsepersonnel at thesceneshouldbelimitedto
thoseactively engagedinoperations.

» Backup personnel shouldbeon-sceneand thebuddy system should beused.

« A safety official shouldbedes gnated by theincident commander.
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PREVENTING EMERGENCIES

Training

Planning ahead, trainingand practicearewaysto ensurethat each persononthe
responseteamknowshis/her role. Thisisrequiredunder theHAZWOPER Standard.
Each member of theteammust receivetraining ontheroleandactivitieshe/ shewill be
expectedtocarry outincaseof anincident. On-goingtrainingfor emergency
respondersshouldincludefrequentdrillsand, at
aminimum, knowledgeabout:

* Thechain-of-commandduringan Preventing Emergencies
» Communicationmethodsandsignals. :
» Emergency equipment and how touseit.
» Emergency evacuation procedures.
 Stepsfor removinginjuredpersonndl.
* Recognitionandtreatmentof injuries
rel ated to chemical sor other causes,
includingtreatment of symptomsof cold
and heat stress. Workerswho are ¢
designatedtodeal withemergencies T
shouldbetrainedinfirstaidand CPR. :

Y oumay havetocal firefightersor emergency
medical personnel. Y ouneedto makesurethey
areinformed of thefollowing:

» Ste-gpecifichazards.

* Responsetechniques.
 Siteemergency procedures.
» Decontamination procedures.

If youcan, bringinoutsideagenciesfor practicedrills. Familiarizel ocal medical
personnel withtypesof exposurethat they may havetotreat. Someemployeesmay
need to betrained to don escape masksand/or perform basi ¢ shutdown procedures.
All employeesshoul d betrainedinevacuation/shutdown procedures, darmsystems,
typesof emergencies, and how torecognizeand report emergencies.
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COMMUNICATION

Communicationinachemical emergency involvesfirst gettinginformationtothe
personnel who makedecisions. What happened, when, and how seriousisit?
Unfortunately, your task will bemuch harder if productionworkersand thosemost
likely tospot aspill lack traininginrecognizing chemical hazardsand emergencies. The
better prepared andtrained your production“frontline” personnel are, themoreeasily
youwill get clear and accurateinformation.

Next comesputtingtheplanintoaction. How doyousignal for peopletoevacuate
sfely?

COMMUNICATION EQUIPMENT:

Alarmsystemscanincludesignal syou can hear suchasbullhorns, megaphones, sirens,
bells, or whistles. They cana soincludesignal syou canseesuchascoloredflags,
flares, lights,and handsignals. Alarmsmust bedistinctiveand recognizablesothat
peopleunderstand exactly wherethey aresupposedto goandwhat todo (for instance,
shut off machine, turn off power, shut downaloading dock). Workerswearing
protectiveequipment, such asrespirators, cannot seeor hear clearly. Alsosome
workersmay beinisolated areasor spaces. Becausecommunicationmay bevery
difficult duringthenoi seand confusion of anemergency, itisbest tocombinebothvisual
signasandnoisesignals.

HAND SIGNALS g e

OK, I'm All Right No, Negative Need Assistance
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All systemsand signal sshoul d beestablished ahead of timeand clearly understood by
all workers. Practicedrillsshouldincludetestingand usingthecommunication systems
andalarms. Y oualso need aset of signal sfor your responseteam.

Next, therearecommuni cationissuesduringtheresponse. Thisinvolvescommunication
amongteammemberssothat informationisrelayed accurately upanddownthechain
of command. Fieldtel ephones, personal radiosandvisual signalsmay beused. There
must beaback-up systemincasethemainsystemfails.

Finally, communi cation must beestablished withoutsideagenciesand services. Fire,
police, medical,local emergency planning committees, stateagenciesand, possibly, the
National Response Center must benotified of theemergency situation.

Establishing Safe Distances And Refuges

How far away doyou needtoget your peoplefromthe*hot zone,” thespill /release
point? Thisisanimportant stepin planning ahead. | ndeciding about safedistancesand
refuges(or safety stations), consider thefollowingfactors:

» Wheremay potential problemsoccur? What sortsof emergenciesarepossible,
including how much of asubstancemight possibly berel eased?

» What arethepotential sourcesof therel ease?(tanks, pipes, drums, vats, etc.)

* |f outdoors, wherecouldthewind carry rel eased material s?(know thewind
speedanddirection)

Pre-designated sitesaf ety areasmay hel pinmaking sureateamisready with equipment
andinstruction. Thesesafety areasal so may serveascommand postsand asrest areas.

Securing The Area

Itisimportant tomakesurethat only authorized personnel can approachthesiteand
that all othersareevacuated. Y ou al so may haveto makeasweep of thearea, making
sureeveryoneisout.

Accidents, by their nature, makeit difficult todeterminethedanger zone(or hot zone)
beforeanincident occurs. By planningyou can narrow downsomeincident zonesjust
by carefully looking at areaswhere spillsmay happen and by using knowl edgeabout
how chemicalshehave.
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Securing thesiteinvolvesthefollowing:

» Whereandwhen physical barriers, such
aslinetape, will beset uptorestrict
accessintowork zones.

* Whowill bealowedintothevarious
ZOnes.

» What medical resourceswill beavailable.

» What engineeringcontrolswill beused.

* |ftheemergency involvesfire, what steps
will betakenfor shuttingdownignition
SOUrces.

» What decontamination procedureswill be
used.

Emergency Evacuation Plans

Proceduresshouldbeinplacefor alertingall workerstoevacuate. Thismeans that
therebean adequatea arm systemand safeplacesof refuge. A logof all personnel
should beavailableat theevacuation point sothat everyonecanbeaccountedfor.

Planning For Decontamination

Personnel who havecomein contact with hazardous substanceswill havetobe
decontaminated. Aspart of planningfor emergencies, proceduresshouldbedevel oped
for:

» How personnel andany victimsof theincident will bedecontaminated.

» How medical personnel will beprotected.

 How contaminated protectiveequi pment and wash sol utionswill bedisposed.
(SeeChapter 9for moredetails)

1"



12 | Chapter 10

Emergency Medical Treatment

Theemergency teamshouldbetrainedin CPR,
firstaid, and special measuresfor dealingwith
chemical exposure. A relationship shouldbe
establishedwith off-sitemedical personnel and
emergency medical services. They shouldbe
notified of thehazardson-siteand agreetoprovide
emergency medical assistance. On-sitefirstaid
stations should be set up and restocked
immediately after eachemergency use.

NON-CHEMICAL HAZARDS

Asyourespondtoachemical spill theremay bemany other hazardsthat youmust be
preparedfor. Theremay beequipment intheareawhich can causepeopleto tripand
fall. Theareamay becongested sothatitishardto moveinorintothespace.

Thesituationmay call for responseteamsto climbupor downstairsor ladders. Y ou
may beclimbing laddersor youmay havetoclimbintosmall areas. Y oumay be
confrontedwithmaterial sthat arestacked or piled overhead. Theremay beprocesses
or equipment -- suchassaw blades, gears, rotating shafts, fans, cutting or bending
devicesand presses-- that pose hazards.

Theshape of the spacemay posehazards. Anentranceor exit may benarrow or
blocked. Y oumay befacingaconfined spacewhichcallsfor specializedtraining.

Y oual soneedto consider other major hazardssuch asnoiseand el ectrical hazards.
Theemergency may occur inanareawhereitisvery hot or very

cold.
Noise '
|
—? L

Noisecanaddadditional stressduringanemergency
response. Highlevelsof noisecanmakeit moredifficultfor
responderstocommunicatewitheach other, especialy if
they arewearingLevel A or Level B protectionandare
communicating by radio. A noisy emergency Situationcan
makecommunicating by radiodifficult. A noisy emergency
situationcana somakeitdifficultfor responderstothink clearly. Noise, therefore, can
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redlyinterferewiththeability of responderstodotheirjobeffectively. Whenplanning
for emergencies, you needto bepreparedfor noi sy situationswhich couldhamper
communicationandaneffectiveresponse.

Evenunder normal, non-emergency conditionsthework environment canbenoisy.

Y our work environmentistoonoisy if you havetroubl ehearing someonespeakingina
normal voicesevera feetfromyou. Likewiseitistoonoisy if yousense atemporary
lossof hearing or aringinginyour earsafter getting of f of work. Noiseandthe
accompanying vibrationmay causeagreat deal of damagetoyour body andyoumay
not beconsciousof it.

Excessivenoiseexposurecausestemporary, followedby permanent, hearingloss.
Noisemay also contributeto highblood pressure, heart diseaseand nervoussystem
damage.

Peopleoftenmistakenly think that if they wear hearing protectionthey will not beableto
hear their co-workers. Ear protectorsblock out highfrequencies, soif thenoiseisat a
higher frequency than human speech, you can hear voi cesbetter with protectors.
However, if thenoiseisbel ow speech frequencies, thenvoiceswill bejust ashardto
hear asthey arewithout protectors. OSHA requiresaHearing Conservation Program
whenever workersareexposed to noiseat or above 85dBA (decibds).

Electrical Hazards

Duringanemergency response, you may need to shut of f
power to amachineor processor to anentirearea. If
youdo shut off power, then put alock onthemain on/off
switch. Companiesshouldalready haveinplaceal ock-
out/tag-out programwhichisdesignedtoisolateand
control any formof energy or equi pment.

Inadditiontoel ectricity, injuriescan becaused by water
pressure, air pressure, mechanical or chemical formsof
energy. Forinstance, eventhoughthereisno power on,
thesheer weight of amoving partinaraised position may
makeitdrop down. Other examplesof possiblehazards
include: steamunder pressure, compressedair, energy
storedinsprings, el ectrical capacitorsand suspended parts.
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Sometimes, however, youwill needtokeepthepower on. Inthat event, you haveto
prepareforworkingsafely. Thismeansstayingclear of movingpartsand machinery
that containstored energy (under pressureor in springs), and keeping sourcesof
electricity shiddedfromspilledliquids.

Thesed ectrical hazardscanthemsel vesbecomeemergency situations, injuringworkers
doing routineoperationsor maintenancework. But el ectrical hazardscanalsopose
dangerstoemergency personnel respondingtochemical or other non-chemical
emergencies. Duringanemergency response, you needtobeawareof all potential
electrical hazardstoresponsepersonnel. Whether thepower remainsonor off, you
need to makesurethat therespondersremain clear of energy storedinmachines,
electriclines, andpipes.

Cold Exposure

Y oumay respondtoanincident outdoorsinthewinter, or your facility may usecold
roomsor coldstorage. Colddangersareworseif therearehighwinds, or if workers
arewet. Workersalsomay receivecoldburnsfromcryogenicliquids(suchasliquid
nitrogen, liquidoxygen, andliquidargon) and compressed gases.

Themaost severedanger of coldweather isfr ostbite, wheretheskintissuefreezes. The
handsandfeet may becomenumb. After prolonged exposureto cold, they may
becomefrostbittenasiceformsinthefingersandtoes. Severefrostbitemay require
amputation. Prolonged exposureto coldraisestherisk of hypothermia, whichmeans
that thebody losesitsability to produceitsowninternal heat. Inextremecases, thiscan
resultinunconsciousnessand desth.
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Towar d against cold hazar dsdressinlayers(wearing chemical protectiveclothing
itself provideswarmth), keepdry, provideawarm placetorest and havehot water for
showeringand heated areasfor dressing.

Heat Exposure

Emergency Respondersareat special risk for heat-relatediliness. Thedemandsof the
job—including physical abor, workinginhot temperatures, and wearing protective
clothing— significantly contributeto heat stress. Itisimportant that you recognizethe
warningsignsandknow thestepsfor preventingandtreating heat-relatedilIness.

When thebody |oses excessiveamountsof water and salts, aperson becomes
tired, stressed andworndown. Thiscauseslossof energy, irritability, lack of
concentrationandincreased anxiety. Heat stresscanincreasethe chance of
mistakes, trips, fallsand other injuries. (SeeChapter 6 on Chemical Protective
Clothingfor moreinformation.)
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CONFINED SPACES

A 33year old mandiedwhilecleaning out anink tank. Heentered thetank througha
small openingwearingarespirator that suppliedair fromouts dethetank. Dangerous
vaporsbegantocollectinthetank. Hisrespirator failed and no onewaspreparedto
rescuehim.

Confined spacesexistinmany workpl aces. Commonexampl esincludedegreasers,
boilers, utility vaults, sewers, silos, storagetanks, vatsand trenches. Each year about 60
workersarekilled and almost 15,000 accidentsoccur in confined spaces. Over half the
workerswhodiearerescuers. How canyou protect yourself and co-workersfrom
confinedspaceinjury?

* Know how torecogni zeconfined spacesand thekindsof hazardsthey canpose.
* Know what shoul d-and shoul d not-beoccuringinsuch spaces.
» Knowtostay outif youarenot properly trained and equi pped towork in such spaces.

OSHA’s Confined Space Standard: 29 CFR 1910.146

OSHA hasacomprehensivestandard governing confined spacesingenera industry.
Employersmust devel opandimplement awritten programthat explainswhereconfined
spacesarel ocated and how, whenandwhy workerswill enter them. Employersmust
ensurethat only designated specially trained and equi pped workerscan enter hazardous
confined spaces. Suchaprogrammust addressproceduresfor eval uating spaces,
precautionsduring entry, protectionduringwork and backupin caseof emergencies.
Theprogram should besufficiently thoroughtoallow for entry once, and only once, to
performnecessary tasks.

OSHA definestwokindsof confined space:

1. Non-Permit Required Space
2. Permit Required Confined Space

A non-per mit requir ed confined spaceisdefined by OSHA asaconfined spacethat
doesnot contain, or havethepotential to contain, any hazard of causing death or
seriousphysical hazard but:

* Islargeenoughfor aworker to enter and performwork.
» Haslimitedor restricted entrancesor exits.
* Isnot designedfor continuousempl oyeeoccupancy.
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CONFINED SPACE EXAMPLES

MANHOLE

DIGESTER

&

PIPELINE
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HOLDING TANK

Source of Graphic: “Worker Deaths in Confined Spaces”, NIOSH, 1994.

OSHA hasdesignated certain confined spacesasespecially hazardous. Theseare
called per mit-requir ed confined spaces. A permit required confined spacemay
present any oneor moreof thefollowingthreats:

* Lackof oxygen.

* Presenceof aflammableatmosphere.

* Containatoxicatmosphere.

* Threatentoengulf anentrant.

* |sshaped sothat aworker canbecometrappedinside.

» Posesthreatssuchasexcessivenoise, radiation, mechanica or el ectrical hazards.

Facilitiesmust besurveyedtocheck if therearepermit-required spacespresent. The
employer mustlook at awiderangeof possibilities:

*Hazar dousatmospher e: By far thebiggest danger confined spacesposeisthatitis
easy to mistakeahazardousatmospherefor anormal atmosphere. Confined spaces
may holdanatmospherevery different fromthenormal atmospherewebreathe. The
spacemay not containenough oxygenor it may befilledwithaninvisibledeadly gas.
Thespaceal somay allow theconcentration of ahazardouschemical tobuilduptosuch
alevel that aspark may causeafireor anexplosion.

* Flammableor toxicvapors: A spacemay not normally containflammableor
injuriousvapors. However, oncertainoccasions, for instance, whenperformingrepairs
and maintenance, youmay generatetoxicor flammablevapors.

Example: Usingacanof spray paint containingavolatileorganicpropellantina
confined spacecanleadtoabuild-up of thevolatilechemical intheair. Employers,
therefore, must consider that any tool sand/or material sbroughtinfor usein aconfined
spacemightincreasethehazards.

17
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*Monitor theair first: Oneshould carefully monitor theatmosphereinany confined
spacebeforeopeningitfully for entry. Forexample, monitoringisusually donearound
amanholecover. Thisistoensurethat noflammableor toxic substancesflow out
suddenly whenthe confined spaceisopened and affect thepersonentering . Oncethe
spaceistested andfound safe, it can beopened. Monitoring shouldthen beperformed
aroundtherimof theopening. If monitoringresultsaresatisfactory, only thencanthe
spacebeentered safely. Monitoring shoul d be performed continuously whilethe
confined spaceisoccupiedincaseconditionsstart tochange.

*Engulfment byloosematerial: Finely dividedloosemateria ssuchassand, gravel
or graincansurround and engulf someoneinasiloor bin. Objectscanfall intoa
confined spaceor material caked onthewallsof aconfined spacecansuddenly
dislodgeandinjureor bury aworker.

» Danger ousequipment: Electrical or mechanical equipmentinthespacemay be
started. Rotating blades, agitatorsand mixerscanbevery dangerous. Materialsmay
berel eased into the space because someoneturnsavalveor opensaline. Lock out
andtagoutall formsof energy.

« Extremetemper atur es. Confined spacesmay beextremely hot or extremely cold.
Oncetheconfined spacesurvey iscompl eted, employeesmust be:

« Informed about thel ocationsand dangersin each space.
* Prohibitedfromentering, unlessspecifically trained and designated toenter.

The Written Program

Anemployer’ sconfined spacepermit programmust:

* |dentify thehazardsineach space.
Prevent unauthorizedentry.
| dentify whoisauthorized toenter, why andfor how long.
Eliminate, isolate, or control hazards.
Specify how thespacewill bemonitoredfor atmosphericand other hazards.
Mandateuseof atrained|ookout or attendant outsi detheconfined space.
Ensurethat therei seffectivecommunications.
Provideappropriateequipment, personal protectionandtrainingfor personndl.
Ensurethat thereisameansof rescuein placebeforeanyoneenters.
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In most cases, an
attendant MUST be
present whenever
someone enters a
permit-required
confined space.

Source of graphic: " Safety, Health and Welfare on Construction Sites, A Training Manual",
International Labor Office, 1995, p. 42.

Entry Permit System

Whenever workersenter aconfined space, asupervisor must signanentry permitto
authorizetheir entry. Thepermit must bemadeavailabletoall entry personnel. Itis
validonly for theamount of timeit takesto compl etethetasksspecified onthepermit.
It must be cancelled on compl etion of thejob. Permitsmust bekept onfilefor at least
oneyear. A sampleConfined Space Entry Permit canbefound at theend of this
section. Examineitand noteespecialy thelevel of documentationrequiredbeforeany
entry isattempted.

Training

TheOSHA standardrequiresspecial trainingfor workerssupervising, enteringor acting
asattendantsfor confined spaces. Confined spacerescueworkersmust receive
additiond specid training.

Contractors

When contractorsarerequiredto enter aconfined space, thehost empl oyer must
informthecontractor of theconfined spacehazardsand of theproceduresfor entry into
thespace. Thehost employer andthecontractor must coordinateentry operations
whenbothwill beworkinginor near confined space.

19
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Alternative Rules For Confined Space Entry

If theonly hazardinaconfined spaceisatmosphericandit can becontrolledand
eliminated by mechanical ventilation, OSHA allowsamodifiedversionof their confined
spacerequirements. However, to properly ventil ateaspaceisnot aseasy asit sounds.
Knowledgeof thedynamicsof how air flowsin, through and out of spacesisessential.
OSHA'’ smodified permitentry includesthefollowingkey points:

» Writtencertificationthat thespaceissafefor entry.

* Forcedventilationmust beusedto eliminatethehazardousatmospherebefore
andthroughout anentry.

* Testing of theatmosphereboth beforeentry and duringwork timeintheconfined
space.

» Employeesmustleaveimmediately if ahazardousatmospheredevel opswhile
performingwork intheconfined space.

Forced
ventilation
should be

used
to eliminate a
hazardous
atmosphere
whenever
possible.

NIOSH, 1994.
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Activity 10:

DEVELOPING AN EMERGENCY
RESPONSE PLAN

Working in your groups, return to the risk map you created in Activity 2. Based on
that risk map, develop a simple emergency response plan. This Emergency Re-
sponse plan should address any chemical hazards, aswell as physical hazards,

such as confined spaces, heat, cold, dlips, trips, falls, etc. If you haven't finished
filling in the chemical release chart for your chemical(s), please do so at thistime.
A blank chemical release chart is provided on the next two pages.

Your group should choose one chemical and one of thefollowing threeareasto
focuson:

* loading dock.

* |ab.

* storage area.

In particular your plan needsto determinethefollowing:

* Therolesof theEmergency Responseteam members. Outlinethekey tasksof
theteammembers, including hazard assessment, entry, hazard control and
mitigation, anddecontamination.

* How to securethe area.

* How tocommunicate.

* How toisolateand evacuatethearea.

TNEC Emergency Responders Basic Health and Safety Course Student Manual



TASKSDURING A RESPONSE

Chemical Release Chart

Product: Date prepared: Reviewed:

Location(s) Quantity: Container Size(s)
Hazards

Flash Point: LEL: UEL:

Vapor Density: Vapor Pressure: Specific Gravity:

PEL.: IDLH:

Reacts with:

Corrosive: YES NO

Routes of entry into the body:

Acute & chronic health effects:

Protective Equipment

Respirator:

Type of filters (if needed)

Suit: level and material

Boots:

Eye/Face:

Gloves, outer: material:

Gloves, inter material:

Spill Response Equipment

Air Monitoring:

Personnel Monitoring:

Soil & Water Sampling:

Absorbents:

Decontaminates:

Other Equipment:
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Personnel Decontamination Procedures

Include drawing:

Response Procedures

How many gallons or number of square feet covered is called a small spill?

Number of gallons Number of square feet

Over this size spill is a large spill.

Small Spill Response

What is the largest size spill you can handle?

Large Spill Response

Call for outside help? Yes No
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SUMMARY SHEET

CHAPTER10:
TASKSDURING A RESPONSE

Preventing and anti ci pating emergenci esi sthebest way to protect your health
and safety, and should happenwell beforeyou ever respondto anemergency
situation. Y oucananticipateemergenciesby looking closely at thechemical
andnon-chemical hazardsat your worksite.

Eachmember of theemergency responseteammust receivetrainingonthe
role(s) and activitieshe/sheisexpectedtocarry out. Eachemergency
responder should understand how he/shefitsinwithother responders.

Inanemergency, itiscrucial that workersinafacility beabletocommunicate
easi|y and effectively witheach other and withtheoutsideworld.
Communi cation systemsand al armsshoul d beestablished and practi ced.

Emergency respondersshouldbepreparedfor non-chemical, physical
emergencies, aswell aschemical emergencies:

medical andfirstaid.
Sructural/equipment mafunction.
fire

noise.

temperatureextremes.

confined space.

rescue.

Respondersshoul d know how to recogni ze confined spacesand thehazards
present, suchasdangerousatmospheres, € ectrical and equipment hazards,
temperatureextremes, loosematerial, andfalling objects. Y oushouldknow
therulesand proceduresfor entering confined spaces.

Respondersshoul d securean emergency site, determinetheboundariesof the
hot zone(oncetheemergency issomewhat under control), and establishsafe
distancesand evacuationlocationsfor non-emergency personnel. These
proceduresand distancesshould beprepared asmuch aspossiblein
advance.

continued on the next page
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UMMARY

CHAPTER10:

TASKSDURING A RESPONSE

Employerswhodecidetoevacuateall employeesfromtheworkplaceduringan
emergency, rather thanrespond, do not haveto havean emergency r esponse
plan. However, al compani esusing hazardousmaterial must havean
emergency action planthat followstherequirementsof OSHA Standard
1910.38 (EmployeeEmergency Plansand FirePrevention Plans).

Aspart of emergency planning, decontamination proceduresshouldbeinplace
for personnel who areexposedto hazardoussubstances.
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APPENDIX A -
SOURCES OF INFORMATION
AND RESPONSE ASSISTANCE

Introduction

Many referencetextsand organizationscan provideyouwithtechnical dataand
physicd assstance.

Itisadvisabletoget datafromat | east two sources. Usethelatest edition of any
reference, especialy whensearchingfor hygienicstandardsor toxicol ogical data.

Basic References
A. NIOSH/OSHA Resources

1. NIOSH/OSHA Pocket Guideto Chemical Hazards. U.S. Government Printing
Office, Washington, DC 20402. Telephone: 202-783-3238.

I nformationinthispocket guidecomesfromtheNIOSH/OSHA Occupational Health
Guiddines

2. NIOSH/OSHA Occupational Health Guidelinesfor Chemical Hazards.U.S.
Government Printing Office, Washington, DC 20402. January 1981, DHHS(NIOSH)
PublicationNo. 81-123.

Thisthree-volumedocument providestechni cal datafor most of thesubstanceslistedin
theNIOSH/OSHA Pocket Guide. Theinformationismuchmoredetailedandis
designed primarily for useby industrial hygienistsand medical surveillancepersonnd. In
additiontotheinformationfoundinthe” Pocket Guide,” “ Occupational Health
Guidedlines’ includesrecommended medical surveillancepractices, air monitoringand
measurement procedures, personnel sanitation, and spill and disposal techniques. This
documentisa soavailableonlineat: www.cdc.gov/niosh/81-123.html

B. 2000 North American Emergency Response Guidebook. U.S. Department
of Transportation. AvailablefromJ.J. Keller, 800-327-6868.

A must-haveitemfor thefirstresponder. Thisguidebook providesinformationon
placarding, public saf ety and emergency response--including evacuationand zonesite
distances-- for awiderangeof hazardouschemicals.
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C. Condensed Chemical Dictionary. Gessner G. Hawley, Van Nostrand
Reinhold Co., 135 W. 50th St., New York, NY 10020.

This book, a compendium of technical data and descriptive information covering
many thousands of chemicals and reactions, is designed for use in industrial
situations and can be helpful in assessing a hazardous waste site or spill.
However, information pertaining to environmental behavior of chemicals is
limited and can be misleading.

D. Fire Protection Guide on Hazardous Materials. National Fire Protection
Association (NFPA), Quincy, MA 02269.
Telephone: 617-770-3000.

The NFPA has combined five manuals into one comprehensive guide on hazardous
materials. This manual presents a large amount of information, but deals with pure
chemicals, not mixtures. Some experience is required to interpret the manual

properly.

E. TLVs and BEIs (1997). ACGIH, 1330 Kemper Meadow Drive, Cincinnati,
OH 45240-1634. Telephone: 513-742-2020.

This pocket guide, from ACGIH, contains TLVs for chemical substances
and physical agents, as well as biological exposure indicies for chemical
substances, in the work environment.

F. OHMTADS: Oil and Hazardous Materials Technical Assistance Data
System, developed by the EPA. Available on CD-ROM at EPA Region I
Library.

OHMTADS is a computerized data retrieval system available in the form of a
computer printout, manuals, or microfiche. For each of more than 1,000 oil and
hazardous substances, there are 126 possible information segments on, for example,
toxicity and associated hazards, personnel safety precautions, cleanup and disposal
methods, materials handling, and fire fighting. However, not all information is
available for all materials.

G. Hazardous Chemicals Desk Reference, 4th edition, Richard J. Lewis

This Desk Reference lists many types of commonly used industrial chemicals with
their reported exposure limits, chemical properties and associated health effects. It
lists chemicals in alphabetical order and presents all of the information in an easy to
follow format. This guide can be used as a quick reference to determine the general
hazard level of a chemical.
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Telephone Hot Lines

A. OSHAHAZWOPER ComplianceHotline: 1-301-515-6796.

24-hour phonemessagecapability. Staffed Mon.-Fri.,8am.-5:30p.m. Eastern
Time. Providesinformationabout compliancewithOSHA'sHAZWOPER
requirements, includingemergency responseunder paragraph ().

B. National Response Center (NRC) Hotline: 1-800-424-8802.

Thishotline, operatedby theU.S. Coast Guard, isavailable24 hoursaday, every day
of theyear. NRCisthesolefederal point of contact for reporting oil and chemical

sills

C. Emer gency Planningand Community Right-to-K now I nfor mation
Hotline: 1-800-535-0202.

OperatesMon.-Fri.,8:30am.-7:30p.m. Eastern Time. Providescommunitiesand
individua swithhel pinpreparingfor accidental rel easesof toxicchemicals. Thishotline,
whichcomplementstheRCRA/Superfund Hotline, ismaintained asaninformation
resourcerather thananemergency number.

D. RCRA/CERCLA (Superfund) Hotline: 1-800-424-9346.

OperatesMon.-Fri., 8:30am. - 7:30p.m. Eastern Time. Providesinformationabout

RCRA and Superfund and respondstorequestsfor documents.

E. Chemical Transportation Emer gency Center (CHEM TREC) 24-Hour
Emergency Hotline: 1-800-424-9300.

CHEMTRECisa24-hour publicserviceof thechemical industry that provides

immediateemergency responsei nformationand ass stanceduringemergenciesinvolving
chemicds
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Non-Emergency I nquiries. 1-800-262-8200. Operatesduring regular business
hours, Eastern Time.

F. Toxic SubstancesControl Act (TOSCA) Hotline: 1-202-554-1404.
OperatesMon.-Fri., 8:30a.m. - 5p.m. Eastern Time. Providesboth general and
technical informationand publicationsabout toxi c substances, including asbestosand
lead.

Computer Systems and Software

A. HACS: Hazard Assessment Computer System. AccessthroughtheNational
Response Center, tel ephone800/424-8802. HACS, thecomputerized counterpart
of Volume3of theCHRISmanual's, makesit possibleto obtain very detailed
hazard eval uationsthroughthecomputer at Coast Guard Headquarters. The
systemisintended primarily for useby theOSC.

B. CAMEOQO: Computer Aided M anagement of Emergency Operations, National
Oceanicand Atmospheric Administration HazardousM aterial SResponseBranch,
Seattle, Washington, 98115. (206) 526-6317. Containsachemical databaseand
community planningprogram.

C. SKIM: Spill Clean-Up Inventory System, devel oped by theU.S. Coast Guard.

D. CIS: Chemical Information System; administeredfor theU.S. Government by
I nteractive SciencesCorporation, Suite301, 918 16th St., N.W., Washington, DC
20006. Thissystem contains12 subfilesof toxicological, analytical andphysical
propertiesof chemical substances.
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Internet Resources

V ariousinformationsourcesareavail ablethroughthel nternet. Muchof thisinformationcan
be accessed through I nternet homepages established by organizations. Web browser
softwareisneededtoaccessthesehomepages. A homepageislikeamenu. Thefollowing
aresomel nternet siteswhichareparticularly important for emergency responders:

* OSHA - http://www.osha.gov
Providesaccesstoagrowingbody of federal OSHA information, including
theTechnical Manual, compliancedirectives, andregulations.

* OSHA -http://www.osha-dc.gov/SL T C/Emer gencyResponse/index.html
OSHA'sHAZWOPER emergency responseweb page. Thissitecontainsthe
waystorecognize, control, enforce, andtrainfor emergency response. The
sitecontai nsfact sheetsthat can bedownl oaded.

*National ResponseCenter - http://www.nr c.uscg.mil/index.html
NRCisthesolefederal point of contact for reporting oil and chemical spills.
Thisweb siteoffersinformationabout reporting requirementsandthesource
legidation, incident summaries, andanel ectroniccopy of thereportingform.

*National ResponseTeam - http://www.nrt.org
Thissitedeal sspecifically withemergency responseissues. Many of thelinks
that comefromthissiteweredevel oped fromactual incidentsand exercises.

» EPA Chemical Emergency Prepar ednessand Prevention Office-
http://Mww.epa.gov/swer cepp/
ProvidesEPA informationabout accident preparednessand community
right-to-know, emergency response, accident historiesandinvestigations,
linkstoinformati onabout emergency responsefor governments, andguid
anceforimplementing EPA'sRisk Management Planrule.

* EPA RCRA, Superfund, and EPCRA Hotline-
http://ww.epa.gov/epaoswer /hotline
Thissiteprovideslinkstothe EPA programareassupported by thehotline,
hotlinereports, regional and statecontacts, and hotlinetraininginformation.

* LEPC/SERC Net - http://www.r tk.net/www/lepc/webpage/maosaic.html
L oca Emergency Planning Committee/ StateEmergency Response
Commissionon-linenetwork. Providesinfromationabout L EPCsand SERCSs,
anLEPC newdetter, anL EPC/SERC database, and other information.
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*CHEMTREC (Chemical Transportation Emer gency Center) -
http:/AMww.cmahg.com/chemtr ec.html
CHEMTRECisa24-hour publicserviceof thechemical industry that
providesimmediateemergency responseinformationandass stanceduring
emergenciesinvolvingchemicals. Thetypesof informationprovided
include: spill control andfirefighting, emergency medical treatment,
manufacturer contact, and chemical informationfromadatabaseof 1.5
millionMSDSs.

*Vermont SIRI (Safety I nformation onthelnter net) -
http:/mww.gri.org/msdshazar d.com
Maintainsoneof themost extensivearchivesof Material Safety DataSheets,
whichareeas |y downloaded.

*NIOSH - http:/ww.cdc.gov/niosh/homepage.html
NIOSH homepageand accessto NI OSHtic, published healthand safety
aticles.

* University of Akron - Hazar dousChemical Database-
http://ull.chemistry.uakron.edu/erd
Focusesonemergency responseto rel easesof hazardoussubstances.
Providesphysical propertiesof dmost 2,000chemicals,incompatabilities,
registry numbers, NFPA ratings, andtheDOT safety guidefor these
chemicds

» Agency for Toxic Substances and Disease Registry (ATSDR) -
http://atsdr 1.atsdr .cdc.gov: 8080/hazdat.html
Hazardous SubstanceRel ease/Hedl th EffectsDatabase (HazDat) provides
informationonthereleaseof hazardoussubstancesfrom Superfundsitesor
fromemergency eventsand ontheeffectsof hazardoussubstancesonthe
hedlth of human popul ations.

* National Oceanicand AtmosphericAdministration (NOAA) - Chemical
Reactivity Wor ksheet -
http://response.restor ation.noaa.gov/chemaids/r eact.ntml
Thiswebsitecanhelpyoufindthereactivity of substancesor mixtures. The
worksheetincludesadatabaseof reactivity informationfor over 4,000
hazardouschemicals, informationabout thespecia hazardsof eachchemical
and about whether achemical reactswithair, water, or other materials, and
away foryoutovirtually "mix" chemical sandfind out what dangerscould
arisefromaccidenta mixing.



SOURCES OF INFORMATION « Pg 7

* Envirosour ces- http://www.envir osour ces.com
Thisisasearchenginefor environmental, healthand safety, civil engineering
andrelatedfields.

Other useful websitesinclude:

» Canadian Center for Occupational Healthand Safety -
http://ww.ccohs.calresources\www.htm

* Center to Protect WorkersRights- http://www.cpwr.com
* Environmental Health Centers/Nationa Safety Council - http://www.envirolink.org
* Federal and StateRegul ations- http://www.gate.net/~gwarbis/solutions
» FedWorld- http://www.fedworld.gov
* Firenet - http://mww.life.anu.edu.au/firenet.html
« Ingtitutefor Global Communi cations- http://www.igc.apc.org
Maintainsnews, informationandresourcesfor ademocraticlabor movement

(LaborNet) andfor environmental activists(ECONet).

* NIEHSSuperfundInformation Systems
http://ww.niehs.nih.gov

* Occupational Health Resourcesonthelnternet: Prepared by thePacific Northwest
sectionof AmericanIndustrial HygieneAssociation
http://users.aol.com/dehawes2/pnsaiha.html

* Safety Online- http://www.safetyonline.net

* U.S. Centersfor DiseaseControl - http://www.cdc.gov

*U.S. National I ngtitutesof Health- http://www.nih.gov

» Workplace Safety andHealthLaw
http://www.law.cornell.edu/topi cs'workpl acesaf ety .html

» WorldHealth Organi zation- http://www.who.ch
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Technical Assistance Organizations

A. Public

1. National Institutefor Occupational Safety andHealth (NIOSH). NIOSH publishes
technical reports, aPublicationsCatal og, and al sothe N1 OSH Bookshelf. Y ou can
contact NIOSH directly at: NIOSH Headquarters, Building 1, Room 3007, Centers
for Disease Control, 1600 Clifton Road, Atlanta, GA 30333, 800-356-4674;
publications, 404-639-3061.

2. IRAP: Interagency Radiol ogical AssistancePlan. AccessthroughCHEMTREC
telephone800-424-9300 (24 hours). IRAPisdesignedtoassistincopingwith
radiationemergencies. It operatesthrough DOE.

3. Coast Guard National StrikeForce. National Response Center, telephone
800-424-8801.

4. U.S. Army Technical (Escort Center). Chemical Emergency Response Team.
Department of the Army, OperationsCenter, telephone301-521-2185.

5. Department of Transportation (DOT) Hotline, telephone202-426-2075. Provides
informationregardingDOT regul ations, asdefinedin
CFR Chapter 49.

6. TheAgency for Toxic Substancesand DiseaseRegistry, PublicHealth Service,
Atlanta, Georgia30332. Telephone: 404-639-0700 Thisagency provideshealth
informationabout protectionfrom hazardouswastesand substances.

7. MassachusettsPoi son I nformation Center, 300 L ongwood Avenue, Boston, MA.
Telephone: 617-232-2120. A 24-hour hotlineprovidinginformationand guidance
oncommonhouseholdandindustrial exposures.

8. Nuclear Regulatory Commission (NRC), Kingof Prussia, PA. Telephone: 215-
337-5000. Providesradiological assistance.
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9. National Technical Information Services(NTIS). NTISisaself-supporting agency
of theU.S. Department of Commerceandthelargest singlesourcefor publicaccess
tofederally-producedinformation. NTIS, Springfield, VA 22161, 703-487-4650,
703-321-8547 (fax). Call 703-487-4679for assistancefirst.

10. National Librariesof Medicine(NLM) - MEDL ARSsystem; phone: 800-638-
8480. TheNational Library of M edicinemanagesacomputerized systemof over 40
databasesand databankscalledMEDLARS(MEDica LiteratureAnalysisand
Retrieval System).

11. University of Connecticut Heath Center, LymanMaynard StoweL ibrary, 263
Framingham Ave, Farmington, Connecticut 06034-4003, phone: 203-679-4500,
fax: 203-679-1305.

B. Private

CHEMTREC isaclearinghouseproviding a24-hour telephonenumber for chemical
transportationemergencies. It coversover 3,600 chemica swhichhavebeen submitted
by manufacturersastheprimary material sthey ship. CHEM TREC issponsored by the
Chemica ManufacturersAssociation, although nonmembersarea soserved.

Whenanemergency call isreceivedby CHEM TREC, the persononduty writesdown
theessentia informationandthengivesthecallerinformationonhazardsof spills, fire, or
exposurethat themanufacturersof thechemical sinvolved havefurnished.

CHEMTREC' sfunctionistoserveastheliaison betweenthepersonwiththeproblem
andthechemical shipper and/or themanufacturer, the peopl ewho know themost about
theproduct anditsproperties.

1. CHLOREP: ChlorineEmergency Plan. AccessthroughCHEMTREC.

2. Bureauof Explosives, Association of American Railroads(AAR), telephone202-
639-2100 This24-hour emergency number canbeusedfor assistancefor hazard-
ousmateriasincidentsinvolvingrailroads. Thisofficeisoftencontactedthrough
CHEMTREC.
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WHERE TO GET INFORMATION ON HEALTH
AND SAFETY RIGHTS

Thefollowingisalist of organizationsandfederal and government agenciesthatwill help
youunderstandyour rightsunder federal, stateandlocal laws. They areal so sourcesof
information about job hazardsand actionsyou cantaketo protect yourself.

Federal Agencies

Occupational Safety andHealth Administration
Region| (CT,MA, ME,NH, RI,VT)

JohnF. Kennedy Federal Building, Room E340
Boston, MA 02203

617-565-9827, Fax 617-565-9860

Nationa Institutefor Occupational Safety andHealth
Regionl (CT,MA,ME,NH, RI,VT)

JohnF. Kennedy Federa Building

Boston, MA 02203

617-565-7164

Environmental Protection Agency
Region| (CT,MA,ME,NH,RI,VT)
JohnF. Kennedy Federa Building
Boston, MA 02203
617-565-3420



OSHA Area Offices

Connecticut
Bridgeport

OnelL afeyetteSquare
Suite202

Bridgeport, CT 06604
203-579-5516 (fax)
203-579-5581

Maine

Auguda

Federa Building- Room 121
40WesternAvenue
Augusta, ME04330
207-626-9120 (fax)
207-622-8417

Massachusetts

Boston

JohnF. Kennedy Federa Building
RoomE340

Boston, MA 02203
617-565-9860 (fax)
617-565-9827

Methuen

13Branch Street
Methuen, MA 01844
978-565-8115 (fax)
978-565-8110

New Hampshire

Concord

279 Pleasant Street
Room 126

Concord, NH 03301
(603)225-1580(fax)
(603)225-1629
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Hartford

Federal Building, Room508
450 MaineStreet

Hartford, CT 06103
860-240-3155 (fax)
860-240-3152

Bangor

202Harlow Street
Room211

Bangor, ME 04401
207-941-8179(fax)
207-941-8177

Braintree

639 Granite Street
4thFloor

Braintree, MA 02184
781-565-6923 (fax)
781-565-6929

Springfield

1145Main Street
Springfield, MA 01103
413-785-9136 (fax)
413-785-0123

Rhode Island

Providence
380Westminster Mall
Room 243
Providence, Rl 02903
401-528-4663 (fax)
401-528-4667
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New England Region State Agencies

CONNECTICUT

Connecticut OSHA

Connecticut Department of L abor
200Folly Brook Blvd.,
Wethersfield, CT 06109
860-566-7184 (Safety)
860-566-2339 (Health)

Divisionof Worker Education
Workers CompensationCommission
1890Dixwell Avenue

Hamden, CT 06514

203-789-7783

Connecticut StateEmergency Response
Commisson

Department of Environmental Protection
Room 161 State OfficeBuilding
Hartford, CT 06115

860-566-4856

Department of Environmental Protection
StateOfficeBuilding

Hartford, CT 06115

860-566-2110

SolidWasteM anagement Unit
Department of Environmental Protection
StateOfficeBuilding

165Capitol Avenue

Hartford, CT 06115

860-566-3672

Connecticut ResourcesRecovery
Authority

179AllynStreet

Hartford, CT 06103
860-549-6390

HazardousWasteMaterids
Management Unit
Department of Environmental
Protection

122 \Washington Street
Hartford, CT 06115
203-566-5148

MAINE

Department of Environmental Protection
State House

Office of the Commissioner

Station 17

Augusta, ME 04333

287-2812 Secretary

207-287-7688 central reception

Bureau of Hazardous Materials and Solid
Waste Control

Department of Environmental Protection
State House

Station 17

Augusta, ME 04333

207-287-2651

Land Quality Control Bureau
Department of Environmental Protection
State House

Station 17

Augusta, ME 04333

207-287-2111



SOURCES OF INFORMATION * Pg 13

MASSACHUSETTS

Massachusetts Department of Laborand  Division of Hazardous Waste
Industries Office of Incident Response
Division of Occupational Hygiene One Winter Street

1001 Watertown Street Boston, MA 02202

West Newton, MA 02165 617-292-5851

617-969-7177
Department of Environmental Protection

Massachusetts Attorney General Division of Water Pollution Control
Division of Fair Labor and Business One Winter Street

Practices Boston, MA 02202

One Ashburton Place 617-727-3855

21st Floor, Room 1
Boston, MA 02108

617-727-2200 x3476 NEW HAMPSHIRE

Executive Office of Environmental NH Emergency Management Agency
Affairs State Office Building

100 Cambridge Street State Park South

Boston, MA 02202 107 Pleasant Street

617-727-9800 Concord, NH 03301

603-271-2231
Massachusetts Department of

Environmental Protection Department of Environmental Services

One Winter Street Water Supply and Pollution
Boston, MA 02202 Commission Hazen Drive, P.O. Box 95
617-292-5504 Concord, NH 03301

603-271-3503
Department of Environmental

Management Bureau of Solid Waste Management
100 Cambridge Street Health and Human Services
Boston, MA 02202 6 Hazen Drive, P.O. Box 95
617-727-3260 Concord, NH 03301

603-271-2900
Department of Public Health

Occupational Health Surveillance Department of Labor
Program 95 Pleasant Street
250 Washington Street Concord, NH 03301
Boston, MA 02108 603-271-3176

617-624-5632
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NEW HAMPSHIRE (Cont.)

Air Resources Agency

64 North Main Street, 2nd F1
Concord, NH 03302-2033
603-271-1370

Department of Health and Welfare
Division of Public Health Services
Office of Waste Management

6 Hazen Drive

Concord, NH 03301
603-271-2900

RHODE ISLAND

Rhode Island Emergency Management
Agency

State House Room 27

Providence, RI 02903

401-277-3039

Department of Environmental
Management

Division of Air Resources and
Hazardous Materials

291 Promenade Street
401-277-2808

Providence, RI 02908
HAZMAT: 401-277-2797
OIL SPILLS: 401-277-2234

VERMONT

Department of Labor and Industry
National LifeBldg., Drawer 20
Montpelier, VT 05620-0341
802-828-2286

Agency of Environmental Conservation
103 South Main Street

Waterbury, VT 05671-0408
802-241-3770

Hazardous Waste Management Division
West Office Bldg.

103 South Main Street

Waterbury, VT 05671-0404
802-241-3888

Vermont Occupational Safety and
Health Agency (OSHA)

National Life Bldg., Drawer 20
Montpelier, VT 05620-3401
802-828-2765

Vermont Department of Health
(Community Right-to-Know)
108 Cherry Street, P.O. Box 70
Burlington, VT 05402
802-865-7730

Agency of Environmental Conservation
Air Pollution Control

Bldg. 3 South

103 South Main Street

Waterbury, VT 05671

802-241-3840

Department of Environmental
Conservation

Water Quality Division

103 South Main Street -10-N
Waterbury, VT 05671-0408
802-241-3777
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NON-GOVERNMENTAL ORGANIZATIONS

CONNECTICUT

Connecticut Council on Occupational
Safety and Health (ConnectiCOSH)
77 Huyshope Avenue

Hartford, CT 06106

860-549-1877
connecticosh@snet.net

Yale Occupational Medicine Program
333 Cedar Street

New Haven, CT 06510

203-785-5885

MAINE

Maine Labor Group on Health (MLGH)
P.O. Box V

Augusta, ME 04330

207-622-7823

MASSACHUSETTS

Massachusetts Coalition for
Occupational Safety and Health
(MassCOSH)

12 Southern Avenue
Dorchester, MA 02124
617-825-7233
masscosh@shore.net

Western Massachusetts Coalition for
Occupational Safety and Health
(Western MassCOSH)

640 Page Boulevard

Springfield, MA 01104
413-731-0760

wmcosh@)javanet.com

NEW HAMPSHIRE

New Hampshire Coalition on
Occupational Safety and Health
(NHCOSH)

110 Sheep Davis Road
Pembroke, N.H. 03275-3709
603-226-0516
nhcosh@totalnetnh.net

RHODEISLAND

Rhode Island Committee on
Occupational Safety and Health
(RICOSH)

741 Westminster Street
Providence, R1 02903
401-751-2015
jobhealth@juno.com

VERMONT

Vermont Public Interest Research
Group (Vermont PIRG)

43 State Street

Montpelier, VT 05602
802-223-5221

Other Organizations

Alternatives for Community and
Environment (ACE)

2343 Washington St.

Roxbury, MA 02118
617-442-3343
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American Society of Safety Engineers
(ASSE)

1800 East Oakton Street

Des Plaines, IL 60018-2187
312-692-4121

American National Standards Institute
(ANSI)

11 West 42nd Street

NY, NY 10036

212- 642-4900

National Fire Protection Association
(NFPA)

1 Batterymarch Park

P.O. Box 9101

Quincy, Ma 02269-9101
617-770-3000

American Conference of Governmental
Industrial Hygienists (ACGIH)
Kemper Woods Center

1330 Kemper Meadow Drive
Cincinnati, Oh 45240

513-742-2020 Fax 513-742-3355

American Society for Testing and
Materials (ASTM)

1916 Race Street

Philadelphia, PA 19103-1187
215-299-5585 Fax 215-977-9679

American Industrial Hygiene
Association (AIHA)

2700 Prosperity Avenue Suite 250
Fairfax, VA 22031

703-849-8888 Fax 703-207- 3561

National Safety Council
444 N. Michigan Avenue
Chicago, IL 60611
312-527-4800
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APPENDIX B -

Absorption

(2) Theprocessof picking up or taking up hazardoussubstancesto prevent the
enlargement of acontaminated area. Absorbent materialssuchassoil, clay, kitty litter,
orcommercially availableproductsareused.

(2) A routeof exposureto certainchemical sby skincontact. Thesechemicalsare
absorbed throughtheskinon contact and arecarried directly tothebl ood stream.

Acd

A compoundwithapH lessthan 7. Acidsturnlitmuspaper red. Strong acidsreact
violently withstrongbases. They arecorrosiveand caneat" throughmetalsand
destroy skintissue.

Activated Char coal

Carbonwhich issteam heated toincreaseitssurfacearea. Itisused asan absorbent
for purifyinggases. Solventvaporsclingtoitssurface. Itisusedasacollectionmateria
insomerespirator cartridgesand sampling tubes.

AcuteEffect
A harmful effect uponthehuman body following anexposureto adangeroussubstanceor
material. Anacutereactionorillnessusually occurswithin24 hoursafter anexposure.

AdditiveEffect
Oneinwhichthecombined effect of two chemical sisequal tothesum of theagents
actingaone.

AdministrativeControl

Policies and practi ceswritten beforework beginsto minimizeexposuretochemica and
physical hazards. Anexampleof anadministrativecontrol isscheduling frequent breaks
for workersexposedtoexcessiveheat.

Absor bent

A material which causes gases or vaporsto cling to its surface when they pass over
it. Absorbents such as activated charcoal are used in respirator cartridges or
canistersto remove toxic gases and vapors from air.

Aerosol
Thesuspensionof very small particlesof aliquidor solidinagas.
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Air-purifyingRespirator
A protectivemask that usesfilters(cartridges) toremovetoxicmaterialsfromair.

Alkali (Base)

A chemica withapH that greater than 7. Alkalisareusually hydroxides(OH) or
carbonates(CO,). Whenmixedinwater they arebitter, slippery, and caustic. Strongor
concentrated a kaliesarecorros veand candamageskinand mucousmembranes. Lye
andammoniaareexamplesof alkalis.

Alveoli

Thesmall air spaceswithinthelungswhereoxygendiffusesintothebl ood, and carbon
dioxideescapes. They areindirect contact withtheblood supply. Theexchangeof
oxygenand carbondioxideactually takesplaceinthesetiny air sacs.

American Conferenceof Gover nmental Industrial Hygienists(ACGIH)
Anorganizationof profess ona personnd ingovernmenta agenciesor educationa
ingtitutionsengagedin occupationa safety and healthprograms. ACGIH developsand
publishesrecommended occupationa exposurelimitsandthresholdlimitvalues(seeTLV)
for hundredsof chemical substancesand physical agents. ACGIH asodevelopsand
publishesrecommended occupati onal exposureprograms.

Anhydrous
Freefromwater.

Asphyxiant
A vapor or gaswhich can causeunconsciousnessor death by suffocation (lack of
oxygen). Asphyxiationisoneof theprincipal potentia hazardsof workinginconfined

spaces.

Asphyxiation

Suffocationfromlack of oxygen. Chemical asphyxiationisproducedby a

substance, suchascarbonmonoxide, that will combinewithhemoglobintoreducethe
blood’ scapacity totransport oxygen. Simpleasphyxiationistheresult of exposuretoa
substance, suchascarbondioxide, that displacesoxygen.

Base (Alkali)

A compoundwithpH higherthan 7. It hastheability toneutralizeanacidandforma
salt. Example: Sodium hydroxide, referredtoascausticsodaor lye. Basesturnlitmus
paper blue. Basesfed dlippery and arecorrosiveto skinand mucousmembranes.
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BoilingPoint
Thetemperatureat whichaliquid changestoavapor or gas; itisthe
temperatureat whichthevapor pressureof theliquid equal satmosphericpressure.

Bronchial Tubes
Branchesor subdivisionsof thetrachea(windpipe) leadingintothelungs.

Bronchitis

I nflammation of thebronchial tubes, or infectionof thebronchi (airways
branching off thebronchial tubes). It resultsinincreased mucousproductionand
reduced breathing capacity. Both acuteand chronicformsof thediseaseoccur.

Buddy System
A work practiceinwhichworkersteamupinpairsduringwork activities.

Bung
Thecapor plugthat fitsintotheholesinadrum.

Cancer

A group of morethan 120 different di seases— onefor eachtypeof cell inthehuman
body. Cancer cellsmultiply uncontrollably andinvadesurroundingtissue, asinlung
cancer. Insomecases, overproductionof cell saffectsthefunctioning of abody system,
asinleukemia, theoverproductionof whiteblood cells. Suchuncontrolledgrowth
eventually leadstodesath.

Carcinogen
A cancer-causing agent or substance.

Carboy

A largeglassbottle, upto 15 gallons, that isprotected by acrate or someother
protectivedevice. Itmay a'sobeasmall plasticdrumthat rangesfrom 10-15gallons.
Itisusedespecialy for holding corrosiveliquids.

CASNumber
A uniguenumber assignedtoachemical by theChemical Abstract Service.

Catalyst
A substancethat speedsup achemical reaction.

Caustic
A corrosivechemica withahighpH (basicor akaline).
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cc
Cubiccentimeter, ametric measurement about thesi zeof asugar cube.

CeilingLimit
Themaximum concentrationof achemical, dust, or physical agentthatisallowedat any
timeunder OSHA standards.

Central Nervous System (CNYS)
Thebody systemmadeup of thebrainand spinal cord.

Chemical Cartridge
Afilteringdevicewhichisattachedtoanair-purifyingrespirator.

Chemical Reaction
A changeinwhich elementsand compoundsare combined or decomposed to produce
different chemical combinations. Suchchangesareaccompanied by energy rel ease.

Chemical Resistance
Ability of amaterial toprevent chemical sfrom penetrating.

Chemical ProtectiveClothing (CPC)

Personal protectiveclothing, suchasboots, gloves, suits, goggles, which providesome
level of skinand/or eyeprotectionfromchemicals. CPC must besel ected based onthe
chemicalstowhichapersonisexpectedtobeexposed.

Chromosome
Part of thecdl I’ sgeneticmaterial. Damageto chromosomescan causeharmful changesto
anindividua’ sbody and may alsoresultinbirthdefects.

ChronicEffect

Anadverseeffect upon the human body which devel opsfrom along-term or frequent
exposuretoaharmful substancesuchasacarcinogen. Chroniceffectsor diseasesmay not
show upfor yearsafter exposure.

Cilia
Tiny hair-likeprojectionsinthebronchi and other respiratory passagesthataidinthe
removd of dust trapped onthesemoi st surfaces.

ColorimetricDetector Tubes
Tubesfilledwithgranular materia , whosecol or may change, indi catingthepresenceand
approximeateair concentrationof somespecificsubstance.
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Combustion
A processinwhichafuel israpidly oxidized. Suchrapidoxidationusually producesheatand
light (or other formsof energy).

CombustibleGasDetector
Lightwel ght, battery-poweredindicator usedfor fiel dtestingfor thepresenceof combustible
gasmixtures

CombusgtibleLiquid
Any liquidthat hasaflash point at or above 100°F and bel ow 130°F.

Compatibility Chart
A chartthat ratesthestrength of aprotectivecl othing materia against exposuretoaspecified
chemicd.

Compound

A compound isapuresubstance made of e ementsthat arechemicaly combined. Example:
thed ementssodium and chlorinecombineto makethe compound sodium chloride, whichis
tablesdt. Hydrogen and oxygen combineto makethe compound, water. See: molecule;
mixture

ComprehensiveEnvironmental Response, Compensation And L iability Act
(CERCLA)

Thefedera | egid ationwhichauthorizedgovernmentmoney for clean-upof abandoned
hazardouswastesites, clean-upandemergency responsetotransportationincidents
involvingchemical rel eases, paymenttoinjuredor diseasedcitizens, etc. Thisiscommonly
known as Superfund. Itwasamendedin1986.

Compressed Gas

Any contai nerized materid or mixturehavinganabsol utepressureexceeding40p.si. a
70°For havinganabsol utepressureexceeding 104 p.s.i. at 130°F.; orany liquidflammable
materia havingavapor pressureexceeding40p.s.i. absoluteat 100°F.

Concentration (Air)
Theamount of achemical, dust, or other substanceinagivenamount of air. Example: 50
microgramsof leadinonecubicmeter of air (50ug/m3) isaconcentration.

Confined Space

A spacewhichislargeenoughfor apersontoenter, haslimited meansof entry and exit,
andisnot designedfor continuousoccupancy. Confined spaceshavelimited natural
ventilation, makingit easier for gasesor vaporstoaccumul ate.
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Contact Der matitis
Aninflammationof theskin caused by direct contact withanirritating substance.

Contaminant
A harmful substancewhichmay beinany of thefollowingforms: solid, liquid, vapor,
gas, mist, or particulateintheair.

Corrosive

A substancethat canwear away another substance. Corrosivechemicals,
suchasstrongacidsandakalis, cancauseburnsandirritationwhenthey comein
contact withhumanskin.

Cylinder
A compressed gasor liquefiedgascontainer. A contal ner having 1000 poundsof water
capacity or lessinaccordancewith Department of Transportati onspecifications.

Decibels (dB)
A unit of measurement todetect noiselevels. TheOSHA permissibleexposurelimitfor
noiseis85dB over 8 hours.

Decomposition
Thebreakdown of amaterial (by heat, chemical reaction, decay, or other processes).

Decontamination
Theremoval and containment of toxi c or poi sonoussubstancesfrom peopleand
equipmen.

DecontaminationLine
A lineset upwith stationsfor decontamination proceduresbetweenthe ExclusonZone
andtheSupport Zone.

Degradation
A chemical breakingupasaresult of exposuretoother chemicals, heat, light, time, etc.

Demand Regulator

Reducestank pressuretoprovideair only whenthewearer inhales. A pressuredemand
regulator providestherespirator wearer with continuouspositivepressureandadditional
airwhenthewearerinhaes.

Department Of Transportation (DOT)Hazar d Classification
Thehazard classdesignationsfor specifichazardousmateria sasfoundinDOT
regulaions.
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Department Of Transportation (DOT) 1D Number
Thefour-digitidentificationnumber assignedtoahazardousmateria by theDepartment of
Trangportation. Itmay includetheprefix“UN” or“NA”. Thesenumbersarepostedon
placardsand shippinglabel stoidentified hazardouschemical sduring shipping.

Der matitis
Inflammation of theskin, such asredness, arash, dry or cracking skin, blisters,
swelling, or pain. It may result from exposuretotoxic, corrosive, or aborasive substances.

Dilution
A method of reducingtheconcentration of achemical toalevel atwhichitisnolonger
harmful; waterisusually used, except whenthepossibility of achemical reactionexists.

Dioxins

Common namefor afamily of chlorine-containing chemicas, someof whicharevery
toxic. Extremely small concentrationsof dioxinsareknownto cause certaintypesof
cancersin humansand to affect the endocrine, reproductive, andimmune systemsof the
offspring of exposed adults. The by-productsof combustion-based technologiesinvolving
chlorine, dioxinshavebeenidentifiedintheemissonsof incinerators(municipa waste,
hazardouswaste, medical waste, tires, and sawaged udge), cement kilnsthat burn
hazardouswaste, metal smeltersand other high-temperature processes. Dioxinshaveaso
beenidentifiedintheeffluentsof pul p and paper millsthat use chlorineasableaching agent
aswell asinthedudgeof sawage plantsthat usechlorinefor disinfection.

Dose
Thequantity of achemical takenintothebody.

Dose Response
Therel ationshi p betweentheamount of thechemical andthedegreeof itseffectin
humansor animals.

Dose Response Curve
A graphthat showshow much of thechemical dosecausesan observed effect.

Dust
Fineparticlesof asolidthat canremainsuspendedinair. Sometimesairbornesolid
particlesarecreated by work processes, suchasgrinding, crushing, etc.

Emergency
Anunexpected or unplannedevent requiringremedial action.
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Emer gency ResponsePlan
Writtendescriptionsof planned actionsand personnel responsibilitiesfor emergency
responseactions.

EngineeringControls

Engineeringcontrol sareusedtoeliminatechemical, biological, radiol ogical and other
hazardsby mechani cal meansor designingthehazard out of thesystem. Engineering
controlsarethefirst considerationfor eliminatingor controlling hazards.

Environmental Protection Agency (EPA)
Thefederal agency responsiblefor thequality of theenvironment. EPA is
mandated by the Superfund|aw toadminister clean-up of hazardouswastesites.

Epidemiology
Thestudy of the patternsof disease and their causes(e.g., fromtoxic exposure) in
groupsof people.

Evaporation Rate
How fast aliquidenterstheair when compared withaknownmaterial. Theevaporation
ratecanbeuseful inevaluatingthehealthandfirehazardsof amaterial.

ExclusionZone(Hot Zone)
Theareawherethehazardispresent. Alsocalledthecontaminated area.

ExhalationValve
A devicethat allowsexha edair toleavearespirator and preventsoutsideair from
enteringtherespirator.

Explosive L evel

Theconcentrationsof agasor vaporinair whichcanexplode. Itisusually

expressed asarangebetweena*“lower explosivelevel” (LEL) andan® upper explosive
level” (UEL). Itiscommonly measured by anexpl osimeter whichreadsout the
concentration of apossibledangerousgasinpercentof LEL.

Exposure
Anexposureistheamount of chemical that isintheair that you breathe, isonyour skin,
orinthemateria youingest.

Exothermic
A chemical reactionthat producesheat.
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Explosive
Any substancethat i scapabl eof asudden high-vel ocity reactionwiththe
generationof hightemperaturesand pressures.

Facepiece

That portionof arespirator that coversthewearer’ snoseand mouthina

half-mask facepi ece; or nose, mouth, andeyesinafull facepiece. Itisdesignedto
makeagas-tight and dust-tight fit withtheface, andincludestheheadbands, exhal ation
valve(s), and/or theconnectionsfor theair-purifying deviceof

arespirablegassource.

Filter Mask
Any mask that usesafilteringmaterial inorder toremovecontaminantsfromtheair that
isbeingbreathed. Anair purifyingrespirator.

Flammable

A liquidwithaflashpointbelow 100°F (37.8°C): Class| A, thosehavingflashpoints
below 73°F and havingaboiling pointbelow 100°F; Classl B, thosehavingflash
pointsbelow 73°F and having aboiling point at or above 100°F ; and Class| C, those
havingflash pointsat or above 73°F and bel ow 100°F. and having aboiling point at or
above 100 °F. Flammableliguidscanbefirehazards.

Flammable(Explosive) Range

Therangeof agasor vapor concentration (percentageby volumeinair) that will burn
or explodeif anignition sourceispresent. Concentrationsat thebeginning of the
flammabl erangearecommonly calledthelower flammable(explosive) limit” (LFL/

LEL ), andthoseat theend of theflammablerangearecalledthe* upper flammable
(explosive) limit” (UFL/UEL ). Belowthelower flammablelimit, themixtureistoolean
toburn, and abovetheupper flammablelimit, itistoorichtoburn.

Flash Point
Theminimumtemperatureat whichaliquidgivesoff enoughvapor toformanignitable
mixturewithair.

Fume
Small solid particlesof condensed vaporized metal that areformedwhenametal is
heated or burned.



APPENDIX B - Pg 10

Gram(gm)
A metricunit of weight. OneU.S. ounceisabout 28.4 grams.

Gas

A phaseof matter that hasno definiteshapeor volume. Material thatisnormally
airborneat roomtemperature; not solidor liquid. Incomparisontosolidsandliquids,
gaseshavelow density, diffusereadily, and havetheability toexpand.

General Ventilation
A ventilationsystemthat | essensai rbornecontaminationby dilutingworkplaceair.

Hazar d Abatement
Theprocessof controllingandeliminatinghazards.

HazardousM aterial

Tobeconsidered hazardous, awaste must beonthelist of specific hazardous
wastestreamsor chemicals, or el seit must exhibit oneor moreof certain specific
characteristics including flammability, corrosivity, reactivity, andtoxicity. The
definition excludeshousehold waste, agricultural wastereturnedtothesoil, and
mining overburdenreturnedtotheminesite. Italsoexcludesall wastewater
returneddirectly or indirectly to surfacewaters. However, hazardouswaste may
physically beintheliquid state.

Hazar dousSubstance

A legal term, definedinthenation'sbasi chazardouswastelaw, theResource
Conservationand Recovery Act (RCRA). Inordinary, non-legal usage, ahazardous
substanceisany material whichinnormal usecanbedamagingtothehealthandwell-
being of humans, plants, andanimals. (Toavoid confusionwiththelegal term, you
couldavoidtheword"hazardous' and substitutetheword"dangerous'. Thereare
many dangerousmaterial sand substancesthat arenotlegally "hazardous'.)

Hazar dousWaste
Thisisalega term defined inthe Resource Conservation and Recovery ACT (RCRA),
the nation’sbasic law on waste. See: Hazardous Substance.

Hazar dousWasteOper ationsAnd Emer gency Response(HAZWOPER)
OSHA standardwhichwasdevel opedto protect hazardouswastepersonnel and
emergency responsepersonnel.



GLOSSARY « Pg 11

Heat Of Combustion
Theamount of heat that isrel eased whenacertain quantity of fuel hasbeen consumed.

Heat Exhaustion

A condition caused by exposureto heat, resultinginthedepl etion of body fluidsand
causingweakness, dizziness, nausea, and often collapse. Theconditioncanbe
alleviated by rest and by drinking fluidsand el ectrol ytesto compensatefor thosel ost
through excessivesweating. Alsocalled heat prostration.

Heat Stroke
A life-threatening conditionduring prolonged exposuretointenseheat whenthebody is
unabletosweat; extremely highbody temperatureand collapsemay result.

Heavy Metals
Themajor toxicmetal s, suchaslead, mercury, and cadmium.

Hema
Blood. (Hematoxic: harmful toblood or organswherebloodismade)

Hepatic
Referringtotheliver. (Hepatoxic: harmful toliver)

Herbicide
A poisonthat killsplant lifeor vegetation.

High Explosive

Any explosivewithadetonationrateat threeor four milesper second. Highexplosives
may beprimary or secondary. Primary highexplosivesarevery sensitivetoheat and
shock. Secondary explosivesarenot.

I gnition Temperature

Theignitiontemperatureof asubstance, whether solid, liquid, or gaseous, isthe
minimumtemperaturerequiredtoinitiateor causesel f-sustained combustion
independently of theheating or heated €l ement.

Immediately DangerousToLifeOr Health (IDLH)

IDLH conditionsincludethosethat poseanimmediatethreat tolifeor healthand
conditionsthat poseanimmediatethreat of severeexposureto contaminantswhichare
likely tohavedel ayed adversehealtheffects.

I ncident Command System (ICS)
Anorganized system of personnel and del egation of responsi bilitieswhich controlsthe
responsetoanemergency.
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I ncident Commander
Personinchargeof on-sitemanagement of all activitiesat ahazardousmaterials
emergency.

I ncompatible
M ateria swhich coul d causedangerousreactionsfromdirect contact with oneancther.

Industrial Hygienist
A personwithspecial trainingand experienceinassessingand controlling
occupational healthand safety hazards.

Inflammable
It meansthesamethingasflammable; amaterial that canburneasily.

I nflammation
A conditionof thebody, or portion of thebody, characterized by swelling,
redness, pain, and heat.

Inhalation
Theprocessof breathing somethingintothelungs.

InhalationValve
A devicethat alowsrespirableair toenter therespirator facepi eceand prevents
exhaedair fromleavingthefacepiecethroughtheintakeopening.

Ingestion
Theprocessof taking asubstancethroughthemouth.

I norganic Compound
Oneof two mgor classes of chemical compounds. Inorganic compounds contain no
carbon. See: Organic Compounds.

I nsecticide
A poisonthat killsinsects.

I ntegr ated Emer gency M anagement System (IEM S)
Thelntegrated Emergency Management System, devel opedby FEMA, providesa
genericsystemfor dealingwith chemical spillsor other emergencies.

Irritant
A substancewhich causesaninflammatory responsewhen brought into contact withthe
eyes, skin, or respiratory system.
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| solation
M ethod of decontaminationinwhich contami nated equi pment and material sarebagged
or coveredand set aside, usually for subsequent shipment toanapproved landfill for

disposal.

Latency
Thetimeinterval between exposureto andthedevel opment of adisease.

L ocal Emer gency Planning Committees(L EPCys)

L ocal Emergency Planning Committeesincluderepresentativesfromstateandlocal
government, law enforcement, firefighting, heal th, environmental andtransportation
agencies, hospital s, themedia, community groups, and busi nessesthat aresubject to
EPCRA requirements. L EPCsdevel op anemergency planto preparefor, and
respondto, chemical emergencies. They alsoreceliveemergency releaseand chemical
inventory informationfromlocal facilitiesand makethisinformationavailabletothe
publiconrequest. LEPCsserveasafocal pointfor thecommunity todiscuss
hazardoussubstances, emergency planning, and heal thand environmental risks.

Local Exhaust Ventilation
A systemwhichremovesair contaminantsfromtheworkplaceair by suckingthem
away fromthebreathing zonesof workersby meansof hoods, canopies, or ducts.

L ock-out
A procedureto prevent useof any el ectrical and mechani cal equipment whichmust be
temporarily out of service, for exampleduring mai ntenanceoperations.

L ower ExplosiveL imit
Thelowest concentration (lowest percentageof thesubstanceinair) that will producea
flashof firewhenanignitionsource(heat, arc, flame) ispresent.

M
Meter; ametricunit of length equal toabout 39inches.

Main-lineValve
Controlsair flow totheregul ator onsupplied-air respirators.

M anifest Form
Required by EPA totrack hazardouswastes.
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Material Safety Data Sheet (M SDYS)

AnMSDSisprepared by the manufacturer of achemical, asrequired by federal law.
It providesbasicinformation on achemical’s physica propertiesand related health
effects. TheM SDSa so givesguidance on using, storing, and handling substancesto
prevent or minimize health damage onthejob and in emergencies such asfiresand

ills

Melting Point
Thetemperatureat whichasolid substancechangestoaliquidstate. For mixtures, a
meltingrangemay begiven.

M etabolism
Thechemical reactionsthat gooninthebody tomaintainlife.

Mg/M3
Milligramsper cubicmeter of air. Anunitfor measuringtheamount of achemical or
substanceintheair.

Mists
Suspensionof very small liquiddroplets, generated by agascondensingtoaliquid state
or by theaerosolizationof aliquid.

Mitigation
Actionswhichlessenor reducethepotential for emergencies, short orlongterm.

M onitoring
M easuring concentrationsof substancesintheworkplace.

Mor bidity
Non-fatal diseasefromanexposure.

Mortality
Deathfromanexposure.

MucousMembrane
Themoist, softliningof thenose, mouth, and eyes.

M utagen

A chemical or other substance (for example, an x-ray), that causesamutation (a
usualy harmful change) inthe genetic material of acell. Whenit occursinaspermcell
or egg cell, amutation can be passed on to future generations.
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Mutation
A change(usually harmful) inthegeneticmaterial of acell. Whenitoccursinthesperm
or egg themutati on can bepassed ontofuturegenerations.

National FireProtection Association (NFPA) Hazar d Classification
TheNational FireProtection A ssociation producesmany standards, includingthe
four-color diamond used onlabel stoindicatehazard. Thenumerical designationof a
substance'srel ativeaccident potential , based on probabl eoutcomesshoul d an accident
occur. Thesystemisusedat fixedsites. Health, fire, andreactivity hazardsarerated
fromO(none) to4 (extreme). TheHeathratingisinthebluesection, Fireinred, and
Reactivity inyelow. Thewhitesectionisreservedfor other SpecificHazards(for
example, radiation: donot usewater, orfire).

National I nstituteFor Environmental Health Sciences(NIEHS)
A federa agency responsiblefor issuesrel ated totheenvironment.

National I nstituteFor Occupational SAfety And Health (NIOSH)
Thefederal researchagency responsiblefor i ssuesrel ated to occupational safety and
health. NIOSH ratesand approvesrespiratorsand advisesOSHA on standard setting.

National Response Center (NRC)
TheNational ResponseCenter, acommunicationscenter for activitiesrelatedto
responseactions, islocated at Coast Guard headquartersin Washington, DC.

National Response Team (NRT)

TheNational Response Team, consisting of representativesof 14 government agencies,
istheprincipal organizationforimplementingthe(National Contingency Plan) NCP.
WhentheNRT isnot activated for aresponseaction, it servesasastanding committee
todevel opand maintai n preparedness, to eval uate methodsof respondingtodischarges
or rel eases, torecommend needed changesin theresponse organi zation, andto
recommendrevisionstotheNational Contingency Plan.

Nephritis
I nflammati onof kidneys. (Nephratoxic: harmful tokidneys)
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Neural
Relatingtonerves. (Neurotoxic: harmful tobrainandnerves)

NoisePollution
Any unwanted, disturbing, or harmful sound that impairsor interfereswith hearing,
causes stress, hampers concentration and work efficiency, or causesaccidents.

Nuisance Dust
A dustwhichisnot recognized asthedirect causeof aseriouspathol ogical condition,
but may beirritating at high concentrations.

Occupational Health Hazard
Any typeof job-related noise, dust, gas, toxic chemical, substance, or dangerous
working conditionwhich could causeanaccident, injury, disease, or deathtoworkers.

Occupational Safety AndHealth Administration (OSHA)
Thefederal agency responsiblefor creatingandenforcing regul ationsrel atingtoworker
safety andhealth.

Oral
Takenintothebody throughthemouth.

OrganicCompounds
Oneof two magjor classesof chemical compounds. Organic compoundsall contain
carbon. See: Inorganic Compounds.

Oxidation
A reactioninwhichasubstancecombineswith oxygen, theoxygenbeing provided by
anoxidizer or oxidizingagent.

Oxidizers

A typeof reactivechemical which canfeed afireand makemateria signitemoreeasily.
Insomecases, strong oxidizersmay ignitespontaneoudy. Examples: Nitricacid,
calciumperoxide, andfluorine.

Oxygen Deficient
Airwhichcontainslessthan 19.5% oxygen.

OxygenEnriched
Atmospherecontainingmorethan 23.5%oxygen.
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PartsPer Million (PPM)
A unitusedto measuretheconcentrationsof vaporsor gasesincontaminatedair.

Per cutaneousAbsor ption
Absorptionintotheskin.

PermissibleExposureL evel (PEL)
ThePermissibleExposurelLevel isanOSHA legal limitfor worker exposureto
particular hazards. Itisillegal for aworker tobeexposed abovethe PEL.

Penetration
Thisistheflow of adangerousliquidor vapor through porousmaterials, seams,
pinholes, zippers, or other imperfectionsin protectivecl othing.

Permeation
Theprocessby whichachemical passesthrough protectiveclothingmaterial ata
molecularlevd.

Peroxides
Highly unstablecompoundswhich canact asoxidizing agentsandthuspresent afire
hazard.

Pesticides
A classof chemicalsdesignedtokill or inhibit lifeformsthat humansconsider to be
pests. Pesticidesincludefungicides, herbicides, insecticides, and rodenticides.

Petrochemicals

Chemical sobtained by refining (distilling) crude petroleum (oil) and which can beused
asraw materia sinthemanufactureof most industria chemicals,

fertilizers, pesticides, plastics, synthetic fibers, paints, medicines, and other products.

pH

Acidicor basiccorrosivesaremeasured onapH scale. 7.0istheneutral pointonthe
scale. CorrosiveswithapH below 7.0 are considered acidic and thoseabove 7.0 are
consideredtobebasic(or caustic).

Physical Agent
Heat, noise, radiation, vibration.

Placard
A signthat identifieshazardousmaterials(and may indicateappropriate
precautions). Placards are used on large containers.
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Pneumoconiosis
Thisallmentisalsocalleddusty lung. It isascarringof lungtissue, resultingfromthe
continuedinhal ation of variousdustsand other particles.

Point Sour ce

A singleidentifiable sourcethat dischargespollutantsinto theenvironment. Examplesare
the smokestack of apower plant or industrial factory, the drai npipe of ameat-packing
plant, thechimney of ahouse, or the exhaust pipeof an

automobile.

Pollution

Substancesintroduced into air, water, soil, or food that are not normally present (or not
normally present in such high concentrations) and that can adversdly affect the hedth,
survivd, or activitiesof humansor other living organisms.

Polychlorinated Biphenyls(PCBS)

A Group of 209 complex chlorinated hydrocarbonsthat were used in theelectric and
electronicsindustries, primarily because of their great chemical and physica stability.
These chemicalscausecancer. They aresimilar todioxinintheir persstenceinthe
environment, their tendency to bioaccumulateinliving organisms, and their toxicity.

Poison
Any substancethat hastheability todestroy lifewhenexposureislimitedtosmall
amountsthat areinhal ed, absorbed, or ingested over ashort period of time.

Polymerization

A chemical reactioninwhichtwo or moresmall moleculescombinetoformalarger
molecule. Moleculesof achemical canreact witheach other, alteringtheir properties.
Theprocesscan makechemica shazardousor rel easeahazardousgas.

Per sonal ProtectiveEquipment (PPE)

Deviceswornby workersto protect them against work-rel ated hazardssuch asair
contaminants, fallingmaterias,andnoise. Whileitisimportant towear such equipment
whenrequired, thesedevicesusually provideonly minimal protectiontoworkersand
should havetobewornonly whenall other effortshavebeeninitiatedtocorrect an
unsafework environment. Examplesof personal protectiveequipmentincludehard
hats, ear plugs, respirators, and steel-toework shoes.

Pulmonary
Havingtodowithlungs.
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PyrophoricLiquid
Any liquidthat ignitesand burnsspontaneously indry or moist air at or bel ow 130°F.

QualitativeFit-test

M easureseffectivenessof arespirator by exposingwearer toatest atmosphere
containinganirritating smoke, sweet smellingmist or sweet tasting vapor. The wearer
should not beableto detect the substance.

QuantitativeFit-test

M easureseffectivenessof arespirator in preventing substancefromenteringthe
facepiecewhilewearer isinatest chamber. Theactual concentration of thesubstance
ismeasuredinsidethefacepieceof therespirator.

Radioactive
Any typeof substancethat liberatesradioactiveparticlesor energy duetounstable
atomsthat havedisintegratingnucle.

Reactive Materials
Any element or compoundthat will spontaneously enter intoachemical reaction.

Regional Response Teams (RRT)

Regional Response Teamsarecomposed of representativesof federal agenciesanda
representativefromeach stateinthefederal region. Duringaresponsetoamajor
hazardousmaterial sincidentinvolvingtransportationor afixedfacility, theOn-Scene
Coordinator may request that the Regional Response Teamsbeconvenedtoprovide
adviceor recommendationson specificissuesrequiringresolution. Regiona
contingency plansspecify detail ed criteriafor activationof Regiona Response Teams.
Regional Response Teamsmay review plansdevel opedincompliancewith Titlelll, if
thelocal emergency planningcommitteesorequests.

Renal
Referringtothekidney.

Residual Volume(RV)
Theamount of air remaininginthelungafter maximumexpiratory effort.

Resour ce Conservation And Recovery Act (RCRA)
TheResourceConservationand Recovery Act of 1976 establishedaframework for the
proper management and disposal of all wastes. RCRA directed EPA toidentify
hazardouswastes, both generically and by listing specificwastesandindustrial process
waste streams.
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Risk
The probability that something undesirablewill happen from deliberate or
accidental exposureto ahazard.

Risk Analysis

Theprocessof identifying hazards, eval uating the natureand severity of risks(risk
assessment), us ng thisand other information to make decisionsabout alowing, reducing,
increasing, or eiminating risks(risk management), and communi cating informetion about
risksto decison makersand/or the public (risk communication).

RouteOf Entry
How amaterid getsintothebody: inhaled,ingested (throughthemouth), dermd (through
theskin), orthroughtheeye(s).

Self-Contained BreathingAppar atus(SCBA)
A supplied-air respirator consistingof anoxygentank, carryingassembly, gauge, safety
valve, andfull facepi ecefor usewhenexposuresareunknownor particularly toxic.

Sensitizer
A substancethat causesanindividual toreact whenlater exposedtothesameor other
irritant, asinaskinreactionor alergy.

Short-TermExposureLimit (STEL)

Themaximumaverageconcentrationof achemical alowedfor acontinuous
15-minuteperiod. Usually only four short exposuresaday arepermitted, eachat least 50
minutesapart. Only somechemicalshaveSTELSs.

Smoke
Anair suspens onof particles, oftenoriginatingfromcombustionor sublimation.

Solubility
Theability of asolid, liquid, gas, or vapor todissol veinwater; theability of onemateria to
blenduniformly withanother, suchasasolidliquid.

Solution
Mixtureof oneor moresubstancesinanother substance, usualy aliquidinwhichall the
ingredientsarecompl etely dissolved.

Solvent
A liguidsubstancecapabl eof dissolvingasolidsubstance, e.g., toluene, xylene.
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Sor bent
A materia whichremovestoxicgasesandvaporsfromair inhal edthroughacanister or
cartridge.

SpecificGravity

Theweight of amaterial comparedtotheweight of anequal volumeof water; an
expressionof thedensity (or heaviness) of thematerial . Insolublemateria swithspecific
gravity of lessthan 1.0will floatinwater; insolublemateria swithspecificgravity greater
than1.0will snkinwater.

Stability

Anexpressionof theability of amaterial toremainunchanged. For M SDSpurposes, a
materid isstableif itremai nsinthesameformunder expected and reasonabl econditions
of storageor use. Conditionswhichmay causeinstability (dangerouschange) arestated.
Examplesaretemperaturesabove 150°F or shock fromdropping.

Standar d Oper ating Procedur es(SOP)
Writtendescriptionsof tasksand activitiestobefol lowed duringwork.

State Emer gency Response Commission (SERC)

Each statehasaState Emergency Response Commissionwhichservesasalink
betweenthestateandthe EPA, coordinatesall Right-to-K now information, and
reviewsplansof theL ocal Emergency Planning Committees(LEPCs). A SERC
providestheL EPCsand other organizationswithdirection, technical assistance, and
trainingonemergency responsei ssues.

Superfund
Thetrust fund established under CERCL A to providerevenueandtraining resources
for hazardouswaste-sitecleanupactivities.

Superfund AmendmentsAnd Re-authorization Act (SARA)

The Superfund Amendmentsand Reauthorization Act of 1986. Titlelll of
Right-to-Know SARA includesdetailed provisionsfor community planning and
community .
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Superfund AmendmentsAnd Re-authorization Act Titlel11 -- TheEmer gency
Planningand Community Right-to-K now Act (EPCRA)

TheEmergency Planningand Community Right-to-K now Act of 1986whichispart of
Superfund AmendmentsAndRe-authorizationAct. EPCRA specifiesrequirementsfor
organizingtheplanning processat thestateand | ocd |evel sfor extremely hazardous
substances; minimum plancontent; requirementsfor fixed-facility ownersand operatorsto
informofficia sabout extremely hazardoussubstancespresent at thefacilities; and
mechanismsfor makinginformationabout extremely hazardoussubstancesavailableto
dtizens

Support Zone(Cold Zone)
Areawhereadminigtrativeand support functionsnot requiring respiratory protective
equipment areperformed.

Syner gisticEffect
Twoor moreagentsthat act together to produceatotal effect greater thanthesumof their
separateeffects.

Systemic Effect

A chemical’ seffect onthebody that takesplace somewhereaother than at the point of
contact. For example, somepesticidesareabsorbed throughtheskin (point of contact),
but affectthenervoussystem (siteof action).

Teratogen
Substancesor agentsthat affect anembryoor fetus, causing birth defectsor other
abnormdlities

Threshold
Thelowest doseor exposuretoachemical at whichaspecificeffectisobserved.

ThresholdLimitValue(TLV)

TheThresholdLimitV alueisanexposurelevel under whichitisassumedthat most people
canwork consistently for el ght hoursaday, day after day, withnoharmful effects. A table
of theseval uesand accompanying precauti onsispublishedannually by theAmerican
Conferenceof Governmentd Industrid Hygienigts.

Time-weighted Average(TWA)
Theaverageof several samplestakenover timeduringanormal work day.

ToxicSubstancesControl Act (TSCA)
A listof reviewed harmful substancesthat require precautionsand safework practicesby
thecommunity aswell asby workers.
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Toxicity
A relativeproperty of achemical agent. Itreferstoaharmful effectonsomebiological
mechanismandtheconditionunder whichthiseffect occurs.

Toxic Substance
A chemicd that can causedamageto living organismseither throughingestion, inhaation,
or absorptionthrough theskin.

T oxicology
Thebranch of medical sciencedevoted to thestudy of poisons, including their mode of
action, effects, detection, and countermeasures.

ToxicProductsOf Combustion

Theby-productsof acombustionreactionthat endanger lifeor theenvironment (e.g.,
carbonmonoxide, hydrogen cyanide, hydrogensulfide, sulfur dioxide, hydrochloricacid,
nitrogenoxides).

mg/m?®
Microgramsper cubicmeter of air; 100microgramsegua onemilligram.

UnstableM aterial
Any material thatwill readily decomposeor polymerizedueto heat, temperature,
pressure, or contaminants.

Vapors

Thegaseousformof substanceswhicharenormally inthesolidor liquidstate(at room
temperatureand pressure). Thevapor canbechanged back tothesolidor liquid state
either by increasingthepressureor decreasingthetemperatureaone. Vaporsa sodiffuse.
Evaporationistheprocessby whichaliquidischangedintothevapor stateand mixes
withthesurroundingair.

Vapor Pressure
I ndi catesthetendency of aliquidtoevaporateintotheair.

Ventilation
Oneof theprincipa methodsto control heathhazards, it consistsof aduct andfansystem
whichremovesai rbornecontami nantsfromtheworkplace.
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Viscosity
Theproperty of liquid; resistancetoflow.

Volatility
Thetendency of aliquidto evaporateor vaporizerapidly. A volatileliquidhasahigh
vapor pressureand can readily beinhaled.

Waste Profile Sheet
A document whichisprovidedby thelaboratory that conductedtheanaysisof the
hazardouswaste. Describesthephysical and chemical propertiesof thewastesample.

Water Pollution
Theintroductionintowater of asubstancethat isnot normally present (or not normally
present in such ahigh concentration) andthat ispotentially toxic or otherwiseundesirable.

Water -reactiveM aterial

Any substancethat readily reactswith or decomposesinthepresenceof water with
substantial energy release. Water reactivemateria scanburn or explodewhenexposedto
weter.



Basic Electrical Safety

10-hour
Objectives

By the end of this module, each participant will be able to:

Recognize some basic electrical terminology

Identify safe work practices when using electrical equipment
List the primary hazards of electricity

Identify the purpose of grounded equipment

Recognize how various protective devices (such as circuit breakers, fuses, and
GFClIs) work

Differentiate between the different classes of hazardous locations

List types of personal protective equipment that help protect workers from
electrical hazards

C:\BRUCE\OSHA\10 HOUR\ELECTRICAL (REQUIRED)\ELECTRICAL OBJECTIVES 10 HOUR.DOC



PERSONAL PROTECTIVE
EQUIPMENT

(29 CFR 1910 - Subpart I)
10 hour
Objectives

By the end of this module, each participant will be able to:
o Identify elements of a PPE Program

o Recognize where PPE falls in the hierarchy of controls
° Identify when PPE is needed

o Limitations of PPE

o Identify when training is needed under Subpart I

L Match the PPE to where the standard is found for that PPE in CFR 1910

C:\BRUCE\OSHA\10 HOUR\PERSONAL PROTECTIVE EQUIPMENT\PPE OBJECTIVES 10 HOUR.DOC
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